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Description 

[0001] The present invention refers to an apparatus 
and method for counting and discnminating currency 
bills as set forth in the preamble of claims 1 and 33. re- 
spectively. An apparatus and method of this kind are 
known from W094/19773. 

[0002] The afore-mentioned document discloses a 
document processing apparatus incorporating a coun- 
terfeit detection system for identifying counterfeit sus- 
pect documents on the basis of the magnetic character- 
istics of the documents. Such document may be a cur- 
rency bill. Each document is transported within the vi- 
cinity of a magnetic read head which produces an elec- 
tronic signal in response thereto. The apparatus is halt- 
ed upon detection of a misfed or unfit document so that 
the user may remove such document from the appara- 
tus. A message indicating the type of error is shown on 
a display upon detection of such error document. The 
apparatus is not able to process bills of different denom- 
inations at a time in a manner as to sort such bills in 
accordance with their denomination. 
[0003] US-A-5,341 ,408 discloses a currency counter 
for counting currency notes withdrawn from a supply 
and advancing the notes one by one along a pass past 
a density detector and a magnetic material detector to 
a stacker at a delivery location upon energization of a 
common drive motor in which an amplifier responsive to 
the density detector is automatically calibrated each 
time the counter starts and in which density and motor 
current signals are combined for doubles detection. The 
motor speed is adjusted for document length to provide 
a predetermined number of counts per minute. An adap- 
tive counterfeit check is made as well. 
[0004] GB-A-2 061 232 discloses a banknote tester 
for one denomination with unit count. 
[0005] EP-A-0 613 107 discloses a device for han- 
dling a stack of bills with different denominations. 
[0006] Depending on the design of a discriminator, 
bills may be transported and scanned either along their 
long dimension ortheir narrow dimension. For a discrim- 
inator that transport bills in their narrow dimension, it is 
possible that a given bill may be oriented either face up 
or face down and either top edge first ("forward" direc- 
tion) or top edge last ("reverse" direction). For discrimi- 
nators that transport bills in their long dimension, it is 
possible that a given bill may be oriented either face up 
or face down and either left edge first ("forward" direc- 
tion) or left edge last ("reverse" direction). The manner 
in which a bill must be oriented as it passes a discrimi- 
nating unit depends on the characteristics of the discrim- 
inator Some discnminators are capable of identifying 
the denomination of a bill only if it is fed with a precise 
orientation, e.g., face up and top edge first. Other dis- 
criminators are capable of identifying bills provided they 
are "faced" (i.e., fed with a predetermined face orienta- 
tion, that is all face up or all face down). For example, 
such a discriminator may be able to identify a bill fed 



face up regardless of whether the top edge is fed first 
or last. Other discriminators are capable of identifying 
the denomination fed with any orientation. However, 
whether a given discriminator can discriminate between 

5 bills fed with different orientations depends on the dis- 
criminating method used. For example, a discriminator 
that discriminates bills based on patterns of transmitted 
light may be able to identify the denomination of a for- 
ward fed bill regardless of whether the bill is fed face up 

10 or face down, but the same discriminator would not be 
able to discriminate between a bill fed face up and a bill 
fed face down. 

[0007] There remains a need for a discriminator that 
can detect and flag the presence of a bill oriented with 
'5 an incorrect forward/reverse orientation and a discrimi- 
nator that can sort between fonward-oriented bills and 
reverse-oriented bills. 

[0008] Furthermore, for a number of reasons, a dis- 
criminating unit may be unable to determine the denom- 

20 ination of a bill. These reasons include a bill being ex- 
cessively soiled, worn, or faded, a bill being torn or fold- 
ed, a bill being oriented in a manner that the discrimi- 
nating unit cannot handle, and the discriminating unit 
having poor discriminating performance. Furthermofe, 

25 the discriminating unit and/or a separate authenticating 
unit may determine that a bill is not genuine. In sofn^' 
known current discriminators, such unidentified or non- 
genuine bills are deposited in a reject receptacle, or they 
have to be taken out manually from the apparatus, see 

30 WO 94/19773 above. 

[0009] A characteristic of the above described dis- 
criminators is that the value of any rejected unidentified 
bids is not added to the running total of the aggregate 
value of the ^nck of bills nor co-the counters keeping 

35 track of the n ^ber of each cl incy denomination re- 
flect the rejected unidentified b i .^. While this is desirable 
with respect to bills which are positively identified as be- 
ing fake, it may be undesirable with respect to bills which 
were not identified for other reasons even though they 

40 are genuine bills. While the bills in a reject receptacle 
may be re-fed through the discriminator, the operator 
must then add the totals from the first batch and the sec- 
ond batch together Such a procedure can be inefficient 
in some situations. Also, if a bill was rejected the first 

45 time because it was, for example, excessively soiled or 
too worn, then it is likely that the bill will remain uniden- 
tified by the discriminating unit even if re-fed. 
[0010] A problem with the above described situations 
where the totals and/or counts do not reflect all the gen- 

50 (jine bills in a stack is that an operator must then count 
all the unidentified genuine bills by hand and add such 
bills to separately generated totals. As a result the 
chance for human error increases and operating effi- 
ciency decreases. Take for example a bank setting 

55 where a customer hands a teller a stack of currency to 
be deposited. The teller places the stack of bills in a dis- 
criminator, the display on the discriminator indicates that 
a total of $730 has been identified. However, fourteen 
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genuine bills remain unidentified. As a result, the teller 
must count these fourteen bills by hand or re-fed through 
the discriminator and then add their total to the $730 
total. An error could result from the teller miscounting 
the unidentified bills, the teller forgetting to add the two 5 
totals together, or the teller overlooking the unidentified 
bills entirely and only recording a deposit of $730. More- 
over, even if the teller makes no mistakes, the efficiency 
of the teller is reduced by having to manually calculate 
additional totals. The decrease in efficiency is further ag- 
gravated where detailed records must be maintained 
about the specific number of each denomination proc- 
essed during each transaction. 

[0011] Therefore, there is a need for a currency dis- 
criminator which is capable of conveniently and effi- '5 
ciently accommodating genuine bills that, for whatever 
reason, remain unidentified after passing through the 
discriminating unit of a discriminator 
[0012] There is also a need for a currency discrimina- 
tor that makes it easy for an operator to reconcile the 20 
value of any flagged bills so that their value will be re- 
flected in appropriate counters keeping track of proc- 
essed bills. Additionally, there is a need for a discrimi- 
nator that will prompt the operator as to the denomina- 
tions of any flagged bills. 25 

Summary Of The invention 

[0013] It is an object of the present invention to pro- 
vide an improved method and apparatus for identifying, 30 
authenticating, and/or counting currency bills compris- 
ing a plurality of currency denominations. 
[0014] In accordance with the present invention, the 
foregoing object is attained by the features of claim 1 
and 33, respectively. Preferred embodiments of the in- -35 
ventlon are subject matter of the respective dependent 
claims. 

[0015] According to one embodiment a currency dis- 
criminator is provided that counts and discriminates bills 
as they pass a discriminating unit and that flags an un- "^o 
identified bill or one having a predetermined character- 
istic, for example a bill having a specified orientation, by 
transferring the flagged bill to a location where it can be 
conveniently examined by an operator and then sus- 
pending the operation of th^ discriminator. The operator ^5 
may then examine the bill and determine whether the 
bill is acceptable or not. Denomination selection ele- 
ments such as keys are provided to enable the operator 
with the depression of a single button to indicate the de- 
nomination of an unidentified but acceptable bilL to so/' 
cause the value of the bill to be reflected in any appro- 
priate counters, and to cause the discriminator to 
resume operation. A continuation selection element is 
also provided to enable the operator to cause the dis- 
criminator to resume operation without adversely affect- 55 
ing any counters when an unidentified bill is determined 
to be unacceptable. 

[0016] According to one embodiment of the present 



invention, a discriminator is provided with a single output 
receptacle in which all bills are stacked after they pass 
by the discriminating unit. When an unidentified bill is 
detected, the discriminator halts operation with the uni- 
dentified bill positioned at a predetermined location with- 
in the stack such as at the top or back of the stack of 
bills in the output receptacle or at a predetermined po- 
sition just prior to the stack. The bill may then be con- 
veniently examined by the operator. 
[0017] According to another embodiment of the 
present invention, a discriminator is provided with an ex- 
amining station where unidentified bills are transferred 
before the discriminator halts operation. Upon determi- 
nation that a bill is acceptable, the bill may then be trans- 
ferred to the output receptacle in a single output recep- 
tacle discriminator or to an output receptacle associated 
with the denomination or other characteristic of the bill 
in a multi-output receptacle discriminator Additionally, 
a reject receptacle may be provided for receiving bills 
which are determined to be unacceptable. 
[0018] In one embodiment, a discriminator Is provided 
with two or more output receptacles. All flagged bills are 
delivered to a separate output receptacle while the dis- 
criminator continues to process any remaining bills. Al- 
ternatively, bills that are positively determined to be sus- 
pect bills may be delivered to one output receptacterall 
other flagged bills may be delivered to a second output 
receptacle, and all unflagged and identified bills may be 
delivered to one or more additional output receptacles. 
In another embodiment, suspect bills are routed to a 
separate output receptacle while all other bills are rout- 
ed to one or more additional output receptacles. 
[0019] The discriminator, in another embodiment is 
designed to suspend operation upon encouritering one 
or more types of flagged bills. For example, the discrim- 
inator may halt operation when a no call bill is detected 
but not when a suspect bill is detected, e.g., when sus- 
pect bills are routed to an output receptacle separate 
from the output receptacle or receptacles to which other 
bills are routed. According to another embodiment, the 
discriminator does not suspend its operation upon de- 
tecting a flagged bill but rather continues processing any 
remaining bills, e.g., when flagged bills are routed to one 
or more output receptacles separate from the output re- 
ceptacle or receptacles to which non-flagged bills are 
delivered. 

[0020] According to one embodiment, the value of any 
flagged bill such as a no cail is reconciled on-the-f ly, that 
is, at the time such bill is encountered. According to one 
such embodiment, the discriminator suspends opera- 
tion until the value of the flagged bill is reconciled. 
[0021] According to another embodiment, the value 
of any flagged bills is reconciled after all bills have been 
processed. Alternatively, the reconciliation process may 
begin before all bills have been processed but \^ithout 
suspending the processing of the remaining bills. 
[0022] According to one embodiment, denomination 
indicating means are provided to permit the operator to 
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indicate the value of a flagged bill such as a no call. Ex- 
amples of denonnination indicating means include, for 
example, denomination selection elements such as 
keys, buttons, switches, lights, and displayed keys, de- 
nominations, or messages, Such elements may be se- 5 
lected by, for example, pressing an appropriate one of 
such elements or using scroll keys. The selection of a 
denomination may cause that denomination to be indi- 
cated to the discriminator or, alternatively, a denomina- 
tion may first have to be selected and then indicated to io 
the discriminator by selecting an accept, yes, or enter 
key. 

[0023] According to one embodiment, prompting 
means are provided whereby the discriminator is able 
to suggest a denomination to the operator of the dischm- *5 
inator in connection with a flagged bill such a no call. 
Examples of criteria used in prompting a denomination 
to the operator in connection with a flagged bill include 
suggesting a denomination or a sequence of denomina- 
tions based on a default basis, random basis, user-de- 20 
fined basis, manufacturer defined basis, last bill infor- 
mation, last no call information, last called denomination 
information, historical information, comparison of 
scanned and reference infomiation such as correlation 
infonnation. Means for prompting a denomination may 25 
include, for example, displaying a message, highlighting 
or illuminating a denomination selection or indicating el- 
ement or associated light. 

[0024] According to another embodiment of the 
present invention, a discriminator discriminates a stack 30 
of bills and flags bills having a given forward/reverse ori- 
entation. Accordingly when a stack of bills predominate- 
ly oriented in the fonward or reverse direction Is discrim- 
inated by the discriminator, any bills oriented in the op- 
posite f onward/reverse direction may be flagged. Any 3s 
flagged bills may either be removed without replace- 
ment or re-oriented in the appropriate forward or reverse 
direction. As a result, a stack of bills may be generated 
in which all bills have the same fonward/reverse orien- 
tation. AlternativelV^n a multi-output receptacle discrim- 
inator, instead of fla§5|ing bills based on their forward/ 
reverse orientation, bfHs having a forward orientation 
may be routed to one output receptacle and those hav- 
ing a reverse orientation may be routed to another out- 
put receptacle. \. "^^ 
[0025] Likewise a discriminator may flag or sort bills 
based on their face orientation, that is face up or face 
down, or bills not belonging to a given denomination. 
Furthermore, the above criteria may be combined In var- 
ious crating modes of the discriminator 
[002 The above summary of the present invention 
is n-: anded to represent each embodiment, or every 
aspe. :jf the present invention. This is the purpose of 
the figures and detailed description which follow. 



Brief Description Of The Drawings 
[0Q27] 

FIG. 1 is a perspective view of a currency scanning 
and counting machine embodying the present in- 
vention: 

FIG. 2 is a functional block diagram of the currency 
scanning andcounting machine of FIG. 1 illustrating 
an embodiment in which a scanhead is arranged on 
each side of a transport path; 
Fig. 3 is a flow chart illustrating the sequence of op- 
erations involved in determining the bill denomina- 
tion from the correlation results; 
FIG. 4a Is a flow chart illustrating the sequence of 
operations involved in determining the bill denomi- 
nation from the correlation results using data re- 
trieved from the green side of U.S. bills according 
to one embodiment of the present invention; 
FlGs. 4b and 4c are a flow chart illustrating the se- 
quence of operations involved In determining the bill 
denomination from the correlation results using da- 
ta retrieved from the black side of U.S. bills; 
Fig. 5 is a vertical sectional view approximat^y 
through the center of the machine of FIG. 1 which 
illustrates the transport rolls and mechanisms in^a. 
side elevation; 

Fig. 6 is a section view of the sensing device; 
FIG. 7a is a section view of the lower member of the 
sensing device and an end elevation of the upper 
member of the sensing device; 
FIG . 7b is a section view of the lower member of the 
sensing device and an end elevation of the upper 
member of the sensing device in which the handles 
are latched onto a shaft; 

FIG. 8 is a section view of the sensing device incor- 
porating solenoids for separating the two members 
of the sensing device; 

FIG. 9 is an enlarged bottom plan view of the lower 
member of the scanning device of Fig. 6 or 8 and 
the passive transport rolls mounted on the lower 
member; 

FIG. 1 0 is a bottom plan view of the upper member 
in the scanning device of Fig. 6 or 8 which includes 
the upper scanhead; 

Fig. 11 Is a functional block diagram illustrating one 
embodiment of a document authenticator and dis- 
criminator according to the present invention; 
Fig. 12 is a functional block diagram illustrating an- 
other embodiment of a document authenticator and 
discriminator according "■ ^ne present inver ^n: 
Fig. 1 3a is a functional b; liiagram illustrai j an- 
other embodiment of a rient authenticaio r and 
discriminator according tc cne present invention; 
Fig. 1 3b Is a functional block diagram illustrating an- 
other embodiment of a document authenticator and 
discriminator according to the present Invention: 
Fig. 14 is an enlarged plan view of the control and 
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display pane! in the machine of FIG. 1 : 

FIGs. 1 5-20 are enlarged plan views of various em- 

bodlnnents of control panels: and 

Fig. 21 is an exploded perspective view of a touch 

screen device. 

Detailed Description Of The Embodiments 

[0028] While the invention is susceptible to various 
modifications and alternative forms, specific embodi- 
ments thereof have been shown by way of example in 
the drawings and will herein be described in detail. It 
should be understood, however, that it is not intended 
to limit the invention to the particular forms disclosed, 
but on the contrary, the intention is to cover all modifi- 
cations, equivalents, and alternatives falling within the 
scope of the invention as defined by the appended 
claims. 

[0029] Referring now to FIGs. 1 and 2, there is shown 
one embodiment of a currency scanning and counting 
machine 1 0 according to the present invention. The ma- 
chine 10 includes an input receptacle or bill accepting 
station or input hopper 1 2, 209 where stacks of currency 
bills that need to be identified and counted are posi- 
tioned. Bills in the input receptacle are acted upon by a 
bill separating station 14 which functions to pick out or 
separate one bill at a time for being sequentially relayed 
by a bill transport mechanism 1 6 (FIG. 2), according to 
a precisely predetermined transport path, between a 
pair of sensors or scanheads 18a. 18b where the cur- 
rency denomination of the bill is scanned and identified. 
In one embodiment, bills are scanned and identified at 
a rate in excess of 800 bills per minute. In the embodi- 
ment depicted, each scanhead 18a, 18b is an optical 
scanhead that scans for characteristic information from 
a scanned bill 17 which is used to identify the denomi- 
nation of the bill. The scanned bill 1 7 is then transported 
to an output receptacle or bill stacking station 20, 217 
where bills so processed are stacked for subsequent re- 
moval. As seen in FIG. 1, the output receptacle 217 
comprises stacker wheels 212, 213 which project up- 
wardly through a pair of openings in a stacker plate 214 
to receive the bills as they are advanced across the 
downwardly sloping upper $,urface of the stacker plate 
21 4. The stacker wheels 21 2*«nd 213 are supported for 
rotational movement about a shaft 21 5 journalled on the 
rigid frame and driven by a stacker motor 21 6. 
[0030] The operation of the currency scanning and 
counting machine 10 of FIGs. 1 and 2 is described in 
more detail in PCT application Senal No. PCT/ 
US95/02992. See also U.S. Pat. No. 5,295,196. Such 
dischminatton systems may process bills at speeds of 
the order of 800 to 1500 bills per minute, including 
speeds in excess of 800 and 1000 bills per minute ac- 
cording to vahous embodiments. 
[0031] Each optical scanhead 18a, 18b preferably 
comprises a pair of Light sources 22 directing light onto 
the bill transport path so as to illuminate a substantially 



rectangular light sthp 24 upon a currency bill 17 posi- 
tioned on the transport path adjacent the scanhead 18. 
Light reflected off the illuminated strip 24 is sensed by 
a photodetector 26 positioned between the two light 
5 sources. The analog output of the photodetector 26 is 
converted into a digital signal by means of an analog- 
to-digital (ADC) convertor unit 28 whose output is fed as 
a digital input to a central processing unit (CPU) 30. 
[0032] While scanheads 1 8a, 1 8b of FIG. 2 are optical 

10 scanheads, it should be understood that it may be de- 
signed to detect a variety of characteristic information 
from currency bills. Additionally, the scanhead may em- 
ploy a variety of detection means such as magnetic, op- 
tical, electrical conductivity, and capacitive sensors. 

15 [0033] Referring again to FIG. 2, as a bill 1 7 traverses 
the scanheads 18a, 18b. the coherent light strip 24 ef- 
fectively scans the bill. A series of detected reflectance 
signals are obtained across the the bill and the resulting 
analog signals are digitized under control of the CPU 30 

20 to yield a fixed number of digital reflectance data sam- 
ples. The normalized reflectance data represents a 
characteristic pattern that is unique for a given bill de- 
nomination and provides sufficient distinguishing fea- 
tures among characteristic patterns for different curren- 
ts cy denominations. 

[0034] In order to ensure strict correspondence be- 
tween reflectance samples obtained by scanning of suc- 
cessive bills, the reflectance sampling process is pref- 
erably controlled through the CPU 30 by means of an 

30 optical encoder 32 which is linked to the bill transport 
mechanism 16 and precisely tracks the physical move- 
ment of the bill 17 between the scanheads 18a, 18b. 
More specifically, the optical encoder 32 is linked to the 
rotary motion of the drive motor which generates the 

35 movement imparted to the bill along the transport path. 
In addition, the mechanics of the feed mechanism en- 
sure that positive contact is maintained between the bill 
and the transport path, particularly when the bill is being 
scanned by the scanheads. Under these conditions, the 

40 optical encoder 32 is capable of precisely tracking the 
movement of the bill 1 7 relative to the light strips 24 gen- 
erated by the scanheads 1 8a, 1 8b by monitoring the ro- 
tary motion of the drive motor. 

[0035] The optical sensing and correlation technique 
45 is based upon using the above process to generate a 
series of stored intensity signal patterns using genuine 
bills for each denomination of currency that is to be de- 
tected. According to one embodiment, two or four sets 
of master intensity signal samples are generated and 
50 ''stored within the system memory, preferably in the form 
of an EPROM 34 (see FIG. 2), for each detectable cur- 
rency denomination. According to one embodiment 
these are sets of master green-surface intensity signal 
samples. In the case of U.S. currency, the sets of master 
55 intensity signal samples for each bill are generatedfrom 
optical scans, perfomned on the green Surface of the bill 
and taken along both the "forward" and "reverse" direc- 
tions relative to the pattern printed on the bill. Alterna- 
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tively, the optical scanning may be performed on the 
black side of U.S. currency bills or on either surface of 
foreign bills. Additionally, the optical scanning may be 
perfomned on both sides of a bill. 
[0036] The CPU 30 is programmed to identify the de- 
nomination of the scanned bill as corresponding to the 
set of stored intensity signal samples for which the cor- 
relation number resulting frpm pattern comparison is 
found to be the highest. If a "positive" call can not be 
made for a scanned bill, an error signal is generated. 
[0037] Using the above sensing and correlation ap- 
proach, the CPU 30 is programmed to count the number 
of bills belonging to a particular currency denomination 
as part of a given set of bills that have been scanned for 
a given scan batch, and to determine the aggregate total 
of the currency amount represented by the bills scanned 
during a scan batch. The CPU 30 is also linked to an 
output unit 36 (FIG. 2) which is adapted to provide a dis- 
play of the number of bills counted, the breakdown of 
the bills in terms of currency denomination, and the ag- 
gregate total of the currency value represented by 
counted bills. The output unit 36 can also be adapted to 
provide a print-out of the displayed information in a de- 
sired format. 

[0038] A correlation formula which may be used in the 
present invention is disclosed and explain in U.S. Pat. 
No. 5,295.196 and PCT application Serial No. POT/ 
U595/02992. PIGs. 3 and 4a-4c illustrated thresholding 
tests which may be peformed by the discriminator in 
conjunction with determining the denominations of 
scanned bills. These figures are described in more detail 
in PCT application Serial No. PCT/US95/02992. 
[0039] In some err - odiments of the present invention 
the operation of the criminator is suspendec ' vH a 
bill such as a no ca:- to be flagged. In some .di- 
ments the transport r - echanism is brought to a ^tt so 
that the flagged bill is the last bill deposited in an output 
receptacle or inspection station. The manner of sus- 
pending the operation of the discriminator and halting of 
the transport mechanism is explained in more detailed 
in U.S. Pat. No. 5,295,196 and PCT application Serial 
No. PCT/US95/02992. 

[0040] Referring now to Fig. 5, the mechanical por- 
tions of a currency scanning, and counting machine 10 
include a rigid frame formed by a pair of side plates 201 
(only one shown), a pair of top plates 203a and 203b, 
and a lower front plate 204. The input receptacle region 
for receiving a stack of bills to be processed is formed 
by downwardly sloping and converging walls 205 and 
206 which are parts of removable covers 207 and 208, 
respectively, that snap onto the frame. The rear wall 206 
supports the removable input hopper 209 which in- 
cludes a pair of vertically disposed side walls 21 Oa and 
210b (both shown in FIG. 1). 

[0041] To initiate the scanning process, cun-ency bills 
are stacked on the bottom wall 205 and are stripped, 
one at a time, from the bottom of the stack. The bills are 
stripped by a pair of auxiliary feed wheels 220 mounted 



on a drive shaft 221 which, in turn, is supported across 
the side walls 201 . The auxiliary feed wheels 220 project 
through a pair of slots formed in the cover 207. Each 
auxiliary feed wheel 220 includes a raised high-friction, 
5 serrated surface 222 around a portion of the periphery 
which engages the bottom bill of the input stack as the 
auxiliary feed wheels 220 rotate to initiate the movement 
of the bottom bill from the stack. The serrated surface 

222 projects radially beyond the rest of the wheel pe- 
10 riphery so that the wheels "jog" the bill stack during each 

revolution so as to loosen the bottom currency bill within 
the stack and the bottom bill fram the stack. The auxiliary 
feed wheels 220 move each stripped bill onto a drive roll 

223 mounted on a driven shaft 224 supported across 
'5 the side walls 201 . 

[0042] To ensure firm enga ;ement between the drive 
roll 223 and the currency tfm ..eing fed, an idler roil 230 
urges each incoming biti t'gainst a smooth central sur- 
face of the drive roll 223. ^e idler roll 230 is journailed 

20 on a pair of arms which are pivotally mounted on a sup- 
port shaft. A pair of stripping wheels 233 and 234 are 
also mounted on the shaft 232 on opposite sides of the 
idler roll 230. The grooves in these two stripping wheels 
233, 234 are registered with the central ribs in the tWo 

25 grooved surfaces of the drive roll 223. Although the idler 
roll 230 and the stripping wheels 233, 234 are mounted' 
behind the guideway 21 1 , the guideway 21 1 is apertured 
to allow the idler roll 230 and the stripping wheels 233, 
234 to engage the bills on the front side of the guideway 

30 211. 

[0043] To prepare the bills for scanning, the bills trans- 
ported by the drive roll 223 engage a flat guide plate 240 
on which a sensing device s mounted at the lower end 
of the curved guideway 2 ^ Currency bills are positively 

35 driven along the flat pia -0 by means of a transport 
roll arrangement which : des the drive roll 223 at one 
end of the flat plate 240 j a smaller drive roll 241 at 
the other end of the plate. Both the drive roll 223 and 
the smaller drive roll 241 include pairs of smooth raised 

"^0 cylindrical surfaces which hold the bill flat against the 
plate 240. A transport motor 260 drives both drive roll 
223 and smaller drive roll 241 through a series of belts 
and pulleys. Additionally, the auxiliary feed wheels 220 
are driven by the transport motor 260 via a pulley or belt 
attached on drive roll 223. A pair of O rings 245 (only 
one shown) fit into grooves formed in both the smaller 
drive roll 241 and the drive roll 223 to continuously en- 
gage the bill between the two rolls 223 and 241 and 
transport the bill while holding it flat against the guide 

50 plate 240. 

[0044] The flat guide plate 240 is provided with open- 
ings through which the raised surfaces of both the drive 
roll 223 and the smaller driven roll 241 are subjected to 
counter-rotating contact with corresponding pairs of 

55 passive transport rolls 250 and 251 having high-frijDtion 
rubber surfaces. The passive rolls 250,' 251 are mount- 
ed on the underside of the flat plate 240 in such a man- 
ner as to be freewheeling about their axes and biased 
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into counter-rotating contact with their corresponding 
drive rolls 223. 241 . The passive rolls 250. 251 are bi- 
ased into contact with their corresponding drive rolls 223 
and 241 by nneans of a pair of leaf springs 252. 253 
(shown in FIG. 9). 

[0045] The points of contact between the drive rolls 
223. 241 and passive rolls 250, 251 are preferably co- 
ptanar with the level surface of the flat plate 240 so that 
currency bills can be positively driven along the upper 
surface of the flat plate 240 in a snnooth. flat manner. 
The distance between the axes of the two drive rolls 223 
and 241 is selected to be just short of the length of the 
narrow dimension of the currency bills. Accordingly, the 
bills are firmly gripped under uniform pressure between 
both pairs of transport rolls, thereby minimizing the pos- 
sibility of bills being skewed or twisted which enhances 
the reliability of the overall scanning process. 
[0046] The sensing device which includes a pair of 
scanheads 18a and 18b is shown in detail in FIGS. 6. 
7a, and 7b. It can be seen that the housing for each 
scanhead 18a and 18b is formed as an integral part of 
a unitary molded plastic support member 280 and 281 
The lower member 281 forms the flat plate 240 that re- 
ceives the bills from the drive roll 223 and supports the 
bills as they are driven past the scanheads 1 8a and 1 8b. 
[0047] Each of the two optical scanheads 1 8a and 1 8b 
housed in the support members 280, 281 includes a pair 
of light sources acting in combination to uniformly illu- 
minate strips of a desired dimension on opposite sides 
of a bill as it is transported across the flat guide plate 
240, Thus, the upper scanhead 18a includes a pair of 
LEDs 22a directing light downwardly through an optical 
mask on top of a lens 282 onto a bill traversing the flat 
guide plate 240 beneath the scanhead 1 8a. Both LEDs 
22a are angularly disposed relative to the vertical axis 
of the upper scanhead 1 8a so that their respective light 
beams combine to illuminate the desired light strip de- 
fined by an aperture in the mask. The scanhead 1 8a also 
includes a photodetector 26a mounted directly over the 
center of the illuminated strip for sensing the light re- 
flected off the strip. The photodetector 26a is linked to 
a CPU 30 (See Fig. 1 1 ) through an analog-to-digital con- 
verter (ADC) for processing the sensed data. Similarly, 
the lower scanhead 18b which includes a pair of LEDs 
22b. a lens 283, and a photodetector 26b communicates 
with the CPU 30 through an ADC. The manner in which 
this data is processed is explained in detail in PCT pat- 
ent application Serial No. PCT/US 95/02992 which is in- 
corporated herein by reference in its entirety. 
[0048] The upper member 280 and lower member 

281 are mounted facing each other so that the lenses 

282 and 283 of the two scanheads 18a, 18b define a 
narrow gap through which each bill is transported. Gen- 
erally, the gap is approximately 0.025 inch when the ma- 
chine is in the operational mode. The upper support 
member 280 includes a tapered entry guide 280a which 
guides an incoming bill into the gap between the op- 
posed lenses 282 and 283. 



[0049] Doubling or overlapping of bills in the illustra- 
tive transport mechanism is detected by two additional 
photosensors which are located on a common trans- 
verse axis that is perpendicular to the direction of bill 

5 flow. The photosensors include photodetectors 293 and 
294 mounted within the lower member 281 in immediate 
opposition to corresponding tight sources 295 and 296 
mounted in the upper member 280. The photodetectors 
293. 294 detect beams of light directed downwardly onto 

w the bill transport path from the light sources 295. 296 
and generate analog outputs which correspond to the 
sensed light passing through the bill. Each such output 
is converted into a digital signal by a conventional ADC 
unit whose output is input to, and processed by, the CPU 

15 30. 

[0050] The presence of a bill adjacent the photosen- 
sors causes a change in the intensity of the detected 
light, and the corresponding changes in the analog out- 
puts of the photodetectors 293 and 294 serve as a con- 

20 venient means for density-based measurements for de- 
tecting the presence of "doubles" (two or more overlaid 
or overlapped bills) during the cun-ency scanning proc- 
ess. For instance, the photodetectors 293. 294 may be 
used to collect a predefined number of density mfeas- 

25 urements on a test bill, and the average density value 
for a bill may be compared to predetermined density 
thresholds (based, for instance, on standardized density 
readings for master bills) to determine the presence of 
overlaid bills or doubles. Thus, this density detecting 

30 system ensures that no more than one bill is being 
scanned at a time. 

[0051] Although the machine has been designed to 
greatly minimize the jamming of currency bills while be- 
ing moved along the transport path, situations arise in 

35 which the machine will become jammed, especially in 
the area of the scanheads 18a, 18b. For example, an 
older currency bill which is not as "crisp" as a newer bill 
tends to buckle when its leading edge engages the guid- 
ing members within the transport path, especially in the 

40 region adjacent the sensing devices. As it begins to ob- 
struct the transport path, the buckled bill in the transport 
path loses its velocity. The bills trailing the buckled bill 
then come into contact with the buckled bill and cause 
the transport path to become jammed. Additionally, cur- 

45 rency bills with bent corners or a bill in the stack that is 
folded can catch on edges along the transport path as 
well. In any event, it is useful to have a simple means in 
which to clear a jam that may occur, especially beneath 
the upper member 280. 

50 ' [0052] The lower member 281 is attached rigidly to 
the machine frame. However, the upper member 280 is 
slidably mounted on a pair of posts 285 and 286 on the 
machine frame thereby providing limited vertical move- 
ment. A pair of springs 287 and 288 bias the upper mem- 

55 ber 280 to its lowemnost position in the oper^ional 
mode. In one embodiment, a pair of Itandles 297 con- 
nected to upper member 280 are exposed once an ac- 
cess cover is opened. For example, removing the re- 
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movable hopper 209 exposes the handles 297. Once 
exposed, the operator lifts the handles 297 by their grip- 
ping portion 298 and nnoves the connecting portion 299 
over a structure rigidly affixed to the frame. An engage- 
ment surface 299a then engages the rigid structure to 
support the upper member 280. In FIG. 7b. the engage- 
ment surface 299a of each handle 297 is semi-circular 
and the structure to which it is connected is the shaft 
221 which is also shown in ^ig. 5. When positioned in 
this retracted position, the gap between the lenses 282 
and 283 of the two scanheads 18a, 18b increases and 
is in the range from about 0.075 inch to about 0.20 inch. 
[0053] Generally, the handles 297 are flexible to allow 
them to be deflected in a direction parallel to the direc- 
tion a currency bill moves along the transport path. 
Thus, when attaching the handles 297 to and detaching 
them from the shaft 221 in FIGS. 7 and 7b, the operator 
can move the connecting portion 2 - i laterally across the 
shaft 221 . 

[0054] Alternatively, the upper member 280 can be 
locked into the retracted position by a brace member 
which engages the posts 285, 286. Small handles con- 
nected to the upper member 280 near the posts 285, 

286 are grasped to lift the upper member 280. When in 
the retracted position, the rigid brace member attached 
to the frame or handles is positioned between the posts 
285, 286 and a portion of the handles which acts against 
the springs 287, 288 and restrains the upper member 
280 from returning to the operational position. In another 
alternative, small handles having a profile similar to the 
handle 297 in FIGS. 7a and 7b could latch onto rigid 
structures attached to the frame near the posts 285, 
286. 

[0055] In yet another altemative, the upper member 
280 is separated from the lower member 281 without 
removing any access cover like the removable hopper 
209. The operator moves a lever which is connected to 
one of the members 280, 281 and is exposed on the 
exterior of the machine. The movement of the lever then 
increases the gap between the two members 280, 281 . 
For example, the lever is attached to a cam which when 
rotated forces the two members 280, 281 apart. 
[0056] In yet a further alternative, the upper member 
280 could be automatically converted between the op- 
erational position and the retracted position by use of a 
pair of solenoids 300, 302 as shown in Fig. 8. The sole- 
noids 300, 302 are affixed onto the rigid frame near the 
posts 285, 286. Each solenoid 300, 302 has a displacing 
member 304 which attaches to the upper member 280. 
When energized, the displacing member 304 of the so- 
lenoids 300, 302 act against the force of the springs 286. 

287 and move the upper member 280 from the opera- 
tional position to the retracted position. Although the so- 
lenoids 300. 302 are shown attached to the upper mem- 
ber 280, they can also be attached to the lower member 
281. In such an embodiment, the solenoids 300, 302 
then push the upper member 280 away from the lower 
member 281 against the force of the springs 287, 288 



[0057] Fig. 9 shows a bottom plan view of the lower 
member 281 of the scanning device and the passive 
transport rolls 250, 251 . Fig. 1 0 illustrates a bottom plan 
view of the upper member280 including the upper scan- 
5 head 1 8. Both figures are applicable to the scanning de- 
vice illustrated in Fig. 6 or 5. 

[0058] Fig. 11 is a functional block diagram illustrating 
another embodiment of a currency discriminator system 
1662 according to the present invention. The discrimi- 

10 nator system 1 662 comprises an input receptacle 1 664 
for receiving a stack of currency bills. A transport mech- 
anism defining a transport path (as represented by ar- 
rows A and B) transports the bills in the input receptacle 
past one or more sensors of an authenticating and dis- 

15 criminating unit 1666 to an output receptacle 1668 
where the bills are re-stacked such that each bill is 
stacked on top of or behind the previous bill so that the 
most recent bill is the top-most or rear-most bill. The au- 
thenticating and discriminating unit scans and deter- 

20 mines the denomination of each passing bill. Any variety 
of discriminating techniques may be used. For example, 
the discriminating method disclosed in U.S. Pat. No. 
5,295,196 (incorporated herein in its entirety) may be 
employed to optically scan each bill. Depending on Uie 

25 characteristics of the discriminating unit employed, the 
discriminator may be able to recognize bills only if ted, 
face up or face down, regardless of whether fed face up 
or face down, only if fed in a forward orientation or re- 
verse orientation, regardless of whether fed in a forward 

30 or reverse orientation, or some combination thereof. Ad- 
ditionally, the discriminating unit may be able to scan 
only one side or both sides of a bill. In addition to deter- 
mining the denomination of each scanned bill, the au- 
thenticating and discriminating unit 1666 may addition- 
's ally include various authenticating tests. 

[0059] Signals from the authenticating and discrimi- 
nating unit 1 666 are sent to a signal processor such as 
a central processor unit ("CPU") 1670. The CPU 1670 
records of results of the authenticating and discriminat- 

40 ing tests in a memory 1672. When the authenticating 
and discriminating unit 1666 is able to confirm the gen- 
uineness and denomination of a bill, the value of the bill 
is added to a total value counter in memory 1672 that 
keeps track of the total value of the stack of bills that 

J5 were inserted in the input receptacle 1 664 and scanned 
by the authenticating and discriminating unit 1 666. Ad- 
ditionally, depending on the mode of operation of the dis- 
criminator system 1662, counters associated with one 
or more denominations are maintained in the memory 
50 - 1 672. For example, a $1 counter may be maintained to 
record how many $1 bills were scanned by the authen- 
ticating and discriminating unit 1666. Likewise, a $5 
counter may be maintained to record how many $5 bills 
were scanned, and so on. Iri an operating mode where 
55 individual denomination counters are maintained, the 
total value of the scanned bills may be determined with- 
out maintaining a separate total value counter. The total 
value of the scanned bills and/or the number of each 
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individual denomination may be displayed on a display 
1674 such as a monitor or LCD display. 
[0060] As discussed above, a discriminating unit such 
as the authenticating and discriminating unit 1666 may 
not be able to identify the denomination of one or more 
bilis in the stack of bills loaded into the input receptacle 
1 664. For example, if a bill is excessively worn or soiled 
or if the bill is torn a discriminating unit may not be able 
to identify the bill. Furthermore, some known discrimi- 
nation methods do not have a high discrimination effi- 
ciency and thus are unable to identify bills which vary 
even somewhat from an "ideal" bit! condition or which 
are even somewhat displaced by the transport mecha- 
nism relative to the scanning mechanism used to dis- 
criminate bills. Accordingly, such poorer perfomning dis- 
criminating units may yield a relatively large number of 
bills which are not identified. Alternatively, some dis- 
criminating units may be capable of Identifying bills only 
when they are fed in a predetermined manner. For ex- 
ample, some discriminators may require a bill to be 
faced in a predetermined manner Accordingly, when a 
bill is fed face down past a discriminating unit which can 
only identify bills fed face up, the discriminating unit can 
not identify the bill. Likewise, other discriminators re- 
quire a specific edge of a bill to be fed first, for example, 
the top edge of a bill. Accordingly, bills which are not fed 
in the forward direction, that is, those that are fed in the 
reverse direction, are not identified by such a discrimi- 
nating unit. 

[0061] According to one embodiment, the discrimina- 
tor system 1662 is designed so that when the authenti- 
cating and discriminating unit is unable to identify a bill, 
the transport mechanism is stopped so that the uniden- 
tified bill is the last bill transported to the output recep- 
tacle. After the transport mechanism stops, the uniden- 
tified bill is then, for example, positioned at the top of or 
at the rear of the stack of bills in the output receptacle 
1668. The output receptacle 1668 is preferably posi- 
tioned within the discriminator system 1662 so that the 
operator may conveniently see the flagged bill and/or 
remove it forcloserinspecticn. Accordingly, the operator 
is able to easily see the bill which has not been identified 
by the authenticating and discriminating unit 1666. The 
operator may then either visually inspect the flagged bill 
while it is resting on the top of or at the rear of the stack, 
or alternatively, the operator may chose to remove the 
bill from the output receptacle in order to examine the 
flagged bill more closely. The discriminator system 1662 
may be designed to continue operation automatically 
when a flagged bill is removed from the output recepta- 
cle or, according to one embodiment of the present in- 
vention, may be designed to require a selection element 
to be depressed. Upon examination of a flagged bill by 
the operator, it may be found that the flagged bill is gen- 
uine even though is was not identified by the discrimi- 
nating unit. However, because the bill was not identified, 
the total value and/or denomination counters in the 
memory 1672 will not reflect its value. According to one 



embodiment, such an unidentified bill is removed from 
the output stack and either re-fed through the discrimi- 
nator or set aside. In the latter case, any genuine set 
aside bills are counted by hand. 

5 [0062] In some discriminators, unidentified bills are 
routed to a separate reject receptacle. In prior such sys- 
tems, an unidentified genuine bill would have to be re- 
moved from a reject receptacle and re-fed through the 
discriminator or the stack of rejected bills would have to 

10 be counted by hand and the results separately recorded. 
Furthermore, because re-fed bills have gone unidenti- 
fied once, they are more likely to go unidentified again 
and ultimately may have to be counted by hand^ How- 
ever, as discussed above, such procedures may in- 

'5 crease the chance for human error or at least lower the 
efficiency of the discriminator and the operator. 
[0063] In order to avoid problems associated with re- 
feeding bills, counting bills by hand, and adding together 
separate totals, according to one embodiment of the 

20 present invention a number of selection elements asso- 
ciated with individual denominations are provided. In 
FIGs. 1 and 1 1 , these selection elements are in the form 
of keys or buttons of a keypad 1676. Other types of se- 
lection elements such as switches or displayed keys in 

25 a touch-screen environment may be employed. The op- 
eration of the selection elements will be described* fn 
more detail in connection with Fig. 14 but briefly when 
an operator determines that a flagged bill is acceptable, 
the operator may simply depress the selection element 

30 associated with the denomination of the flagged bill and 
the corresponding denomination counter and/or the to- 
tal value counter are appropriately incremented and the 
discriminator system 1662 or 10 resumes operating 
again. As discussed above, a bill may be flagged for any 

35 number of reasons including the bill being sTno call or 
suspect bill. In non-automatic restart discriminators, 
where an operator has removed a genuine flagged bill 
from the output receptacle for closer examination, the 
bill is first replaced into the output receptacle before a 

40 corresponding selection element is chosen. An advan- 
tage of the above described procedure is that appropri- 
ate counters are incremented and the discriminator is 
restarted with the touch of a single key, greatly simplify- 
ing the operation of the discriminator system 1 662 or 1 0 

45 while reducing the opportunities for human error. When 
an operator determines that a flagged bill is not accept- 
able, the operator may remove the unacceptable 
flagged bill from the output receptacle without replace- 
ment and depress a continuation key on the keypad 

50 ' 1 676 or 62. When the continuation key is selected the 
denomination counters and the total value counter are 
not affected and the discriminator system 1 662 or 1 0 will 
resume operating again. In automatic restart discrimi- 
nators, the removal of a bill from the output receptacle 

55 is treated as an indication that the bill is unacceptable 
and the discriminator automatically resumes operation 
without affecting the denomination counters and/or total 
value counters. 
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[0064] Turning now to Fig. 12. ttiere is shown a func- 
tional block diagram illustrating another ennbodiment of 
a document authenticator and discriminator according 
to the present invention. The discriminator system 1680 
comprises an input receptacle 1 682 for receiving a stack 
of currency bills. A transport mechanism defining a 
transport path (as represented by arrow C) transports 
the bills in the input receptaqle. one at a time, past one 
or more sensors of an authenticating and discriminating 
unit 1 684. Based on the results of the authenticating and 
discriminating unit 1684, a bill is either transported to 
one of a plurality of output receptacles 1686 (arrow D), 
to a reject receptacle 1688 (arrow E), or to an operator 
inspection station 1690 (arrow F). When is bill is deter- 
mined to be genuine and its denomination has been 
identified, tne bill is transported to one of a plurality of 
output recr^otacles. For example, the discriminator sys- 
tem 1 680 tr ay comprise seven output receptacles 1 686, 
one associated with each of seven U.S. denominations, 
i.e., $1, $2. $5, $10, $20, $50, and $100. The transport 
mechanism directs (arrow D) the identified bill to the cor- 
responding output receptacle. Alternatively, where the 
authenticating and discriminating unit determines that a 
bill is a fake, the bill is immediately routed (arrow E) to 
the reject receptacle 1688. Finally, if a bill is not deter- 
mined to be fake but for some reason the authenticating 
and discriminating unit 1684 is not able to identify the 
denomination of the bill, the flagged bill is routed (arrow 
F) to an inspection station and the discriminator system 
1 680 stops operating. The inspection station is prefera- 
bly positioned within the discriminator system 1680 so 
that the operator may conveniently see the flagged bill 
and/or remove it for closer inspection. If the oper - or de- 
termines that the bill is acceptable, the operate rums 
the bill to the inspection station if it was rem: - and 
selects a selection element (not shown) corre -ding 
to the denomination of the flagged bill. Ar . priate 
counters (not shown) are incremented, the discriminator 
system 1680 resumes operation, and the flagged bill is 
routed (arrow G) to the output receptacle associated 
with the chosen selection element. On the other hand, 
if the operator determines that the flagged bill is unac- 
ceptable, the operator returns the bill to the inspection 
station if it was removed and selects a continuation el- 
ement (not shown). The discriminator system 1680 
resumes operation, and the flagged bill is routed (arrow 
H) to the reject receptacle 1688 without incrementing 
the counters associated with the various denomination 
and/or the total value counters. Alternatively, the dis- 
criminatorsystem 1 680 may permit the operatorto place 
any unacceptable unidentified bills as.ds or into the re- 
ject receptacle by hand. While transpon paths D and G 
and paths E and H are illustrated as separate paths, 
paths D and G and paths E and H, respectively, may be 
the same path so that all bills proceeding to either one 
of the output receptacles 1686 or the reject receptacle 
1688, respectively, are routed through the inspection 
station 1690, 



[0065] Turning now to Fig. 1 3a. there is shown a func- 
tional block diagram illustrating another embodiment of 
a document authenticator and discriminator according 
to the present invention. The discriminator system 1 692 

5 comprises an input receptacle 1 694 for receiving a stack 
of currency bills. A transport mechanism (as represent- 
ed by arrow I) transports the bills in the input receptacle, 
one at a time, past one or more sensors of an authenti- 
cating and discriminating unit 1696. Based on the re- 

10 suits of the authenticating and discriminating unit 1 684. 
a bill is either transported to a single output receptacle 
1 698 (arrow J) or to an operator inspection station 1 699 
(an-ow K). When is bill is detennined to be genuine and 
its denomination has been identified, the bill is transport- 
's ed to the single output receptacle. Alternatively, where 
the authenticating and discriminating unit detemnines 
that a bill is a fake or for some reason the authenticating 
and discriminating unit 1684 is not able to identify the 
denomination of the bill, the flagged bill is routed (arrow 

20 K) to an inspection station and the discriminator system 
1692 stops operating. The inspection station is prefera- 
bly positioned within the discriminator system 1692 so 
that the operator may conveniently see the flagged bill 
and/or remove it for closer inspection. Where a bill h^s 

25 been positively determined to be a fake by the authen- 
ticating and discriminating unit 1 696, an appropriate trr? ' 
dication, for example, via a message in a display or the 
illumination of a light, can be given to the operator as to 
the lack of genuineness of the bill. The operator may 

30 then remove the bill without replacement from the in- 
spection station 1 699 and select a continuation element. 
Where a bill has not been positively identified as a fake 
nor has had its den' -'nation identified and where the 
operator determin- .t the bill is acceptable, the op- 

35 erator returns the the inspection station if it was 
removed and seie-. selection element (not shown) 
con^esponding to . nomination of the flagged bill. 
Appropriate counters (not shown) are incremented, the 
discriminator system 1692 resumes operation, and the 

40 flagged bill is routed (anrow L) to the single output re- 
ceptacle 1698. On the other hand, if the operator deter- 
mines that the flagged bill is unacceptable, the operator 
removes the bill without replacement form the inspec- 
tion station and selects a continuation element (not 

45 shown). The discriminator system 1 692 resumes oper- 
ation without incrementing the counters associated with 
the various denomination and/or the total value 
counters. While transport paths J and L are illustrated 
as separate paths, they may be the same path so that 

50 all bills proceeding to the single output receptacle 1 698 
are routed through the inspection station 1699. 
[0066] Turning now to Fig. 13b, there is shown a func- 
tional block diagram illustrating another embodiment of 
a document authenticator and discriminator according 
55 to the present invention. The discriminator system ae02 
comprises an input receptacle 2204 for receiving a stack 
of currency bills. A transport mechanism defining a 
transport path (as represented by arrow M) transports 
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the bills in the input receptacle, one at a time, past one 
or more sensors of an authenticating and discriminating 
unit 2206. Bills are then transported to one of a plurality 
of output receptacles 2208 (arrow N). In one embodi- 
ment, where the authenticating and discriminating unit 
determines that a bill is a fake, the flagged bill is routed 
to a separate one of said output receptacles. The oper- 
ation of the discriminator^may or may not then be sus- 
pended. When a bill is not determined to be fake but for 
some reason the authenticating and discriminating unit 
1684 is not able to identify the denomination of the bill, 
the no call bill may be transported one of the output re- 
ceptacles. In one embodiment, no call bills are trans- 
ported to a separate one of the output receptacles. In 
another embodiment, no calls are not delivered to a spe- 
cial separate output receptacle. The operation of the dis- 
criminator may or may not then be suspended. For ex- 
ample, in a two output pocket discriminator alt bills may 
be transported to the same output receptacle regardless 
of whether they are determined to be suspect, no call, 
or properly identified. In this example, the operation of 
the discriminator may be suspended and an appropriate 
message displayed when a suspect or no call bill is en- 
countered. Alternatively, suspect bills may be delivered 
to one of the output receptacles (i .e. , a reject receptacle) 
and no calls and identified bills may be sent to the other 
output receptacle. In this example, the operation of the 
discriminator need not be suspended when a suspect 
bill is encountered but may be suspended when a no 
call bill is encountered. If the operation is suspended at 
the time the no call bill is detected and the operator de- 
termines that the no call bill is acceptable, the operator 
returns the bill to the output receptacle from which it was 
removed (if it was removed) and selects a selection el- 
ement (not shown) corresponding to the denomination 
of the flagged bill. Appropriate counters (not shown) are 
incremented, the discriminator system 2202 resumes 
operation . On the other hand, if the operator determines 
that the flagged bill is unacceptable, the operator re- 
moves the bill without replacement fonm the output re- 
ceptacle and selects a continuation element (not 
shown). The discriminator system 2202 resumes oper- 
ation without incrementing the counters associated with 
the various denomination and/or the total value 
counters. In another embodiment, no call bills are deliv- 
ered to an output receptacle separate from the one or 
more output receptacles receiving identified bills. The 
operation of the discriminator need not be suspended 
until all the bills placed in the input receptacle have been 
processed. The value of any no call bills may then be 
added to the appropriate counters after the stack of bills 
has been processed through a reconciliation process. 
The entering of the value of no call bills is discussed in 
more detail below in connection with FIGs. 15-20. 
[0067] The operation of the selection elements ac- 
cording to one embodiment will now be described in 
more detail in conjunction with Fig. 14 which is a front 
view of a control panel 61 of one embodiment of the 



present invention. The control panel 61 comprises a 
keypad 62 and a display section 63. The keypad 62 
comprises a plurality of keys including seven denomi- 
nation selection elements 64a-64g. each associated 

5 with one of seven U.S. currency denominations, i.e.. SI . 
$2. $5. SIC, $20, $50. and $100. For foreign bill discrim- 
inators, the denomination selection elements may be la- 
beled according to the currency system which a discrim- 
inator is designed to handle and accordingly, there may 

10 be more or less than seven denomination selection el- 
ements. The $1 denomination selection key 64a also 
serves as a mode selection key. The keypad 62 also 
comprises a "Continuation" selection element 65. Vari- 
ous information such as instructions, mode selection in- 

'5 formation, authentication and discrimination informa- 
tion, individual denomination counter values, and total 
batch counter value are communicated to the operator 
via an LCD 66 in the display section 63. A discriminator 
according to one embodiment of the present invention 

20 has a number of operating modes including a mixed 
mode, a stranger mode, a sort mode, a face mode, and 
a forward/reverse orientation mode. The operation of a 
discriminator having the denomination selection ele- 
ments 64a-64g and the continuation element 65 wilf now 

25 be discussed in connection with several operating 
modes. 

(A) Mixed Mode 

30 [0068] Mixed mode is designed to accept a stack of 
bills of mixed denomination, total the aggregate value 
of all the bills in the stack and display the aggregate val- 
ue in the display 63, Information regarding the number 
of bills of each individual denomination in a,stack may 

35 also be stored in denomination counters. When an oth- 
enwise acceptable bill remains unidentified after passing 
through the authenticating and discriminating unit, op- 
eration of the discriminator may be resumed and the cor- 
responding denomination counter and/or the aggregate 

•^0 value counter may be appropriately incremented by se- 
lecting the denomination selection key 64a-64g associ- 
ated with the denomination of the unidentified bill. For 
example, if the discriminator system 62 of Fig. 11 or 1 0 
of FIG. 1 stops operation with an otherwise acceptable 

^5 $5 bill being the last bill deposited in the output recep- 
tacle, the operator may simply select key 64b. When key 
64b is depressed, the operation of the discriminator is 
resumed and the $5 denomination counter is increment- 
ed and/or the aggregate value counter is incremented 

50 by $5. Furthermore, in the discriminator systems 1680 
of Fig. 12 and 1692 of Fig. 13, the flagged bill may be 
routed from the inspection station to an appropriate out- 
put receptacle. Otherwise, if the operator determines 
the flagged bill is unacceptable, the bill may be removed 

55 from the output receptacle of FIGs. 1 or 11 for the in- 
spection station of FIGs. 12 and 13a (br in the system 
1680 of Fig. 12, the flagged bill may be routed to the 
reject receptacle 1688). The continuation key 65 is de- 
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pressed after the unacceptable bill is removed, and the 
discriminator resumes operation without affecting the 
total value counter and/or the individual denomination 
counters. 

(B) Stranger Mode 

[0069] Stranger mode is designed to accommodate a 
stack of bills all having the same denomination, such as 
a stack of $10 bills. In such a mode, when a stack of bills 
is processed by the discriminator the denomination of 
the first bill in the stack is determined and subsequent 
bills are flagged if they are not of the same denomina- 
tion. Alternatively, the discriminator may be designed to 
pemnit the operator to designate the denomination 
against which bills will be evaluated with those of a dif- 
ferent denomination being flagged. Assuming the first 
bill in a stack determines the relevant denomination and 
assuming the fast bill is a $10 bill, then provided all the 
bills in the stack are $10 bills, the display 63 will indicate 
the aggregate value of the bills in the stack and/or the 
number of $1 0 bills in the stack. However, if a bill having 
a denomination other than $10 is included in the stack, 
the discriminator will stop operating with the non-$1 0 bill 
or "stranger bill" being the last bill deposited in the output 
receptacle in the case of the discriminator system 62 of 
Fig. 11 or 1 0 of FIG. I (or the inspection station of FIGs. 
12 and 13a). The stranger bill may then be removed 
from the output receptacle and the discriminator is start- 
ed again either automatically or by depression of the 
"Continuation" key 65 depending on the set up of the 
discriminator system. An unidentified but otherwise ac- 
ceptable $10 bill may be handled in a manner similar to 
that described above in connection with the mixed 
mode, e.g., by depressing the $10 denomination selec- 
tion element 64c, or alternatively, the unidentified but 
otherwise acceptable $10 bill may be removed from the 
output receptacle and placed into the input hopper to be 
re-scanned. Upon the completion of processing the en- 
tire stack, the display 63 will indicate the aggregate val- 
ue of the $1 0 bills in the stack and/or the number of $1 0 
bills in the stack. All bills having a denomination other 
than $10 will have been set aside and will not be includ- 
ed in the totals. Alternatively, these stranger bills can be 
included in the totals via operator selection choices. For 
example, if a $5 stranger bill is detected and flagged in 
a stack of $10 bills, the operator may be prompted via 
the display as to whether the $5 bill should be incorpo- 
rated into the running totals. If the operator responds 
positively, the $5 bill is incorporated into appropriate run- 
ning totals, otherwise it is not. Alternatively, when the 
discriminator stops on a stranger bill, such as a $5, the 
operator may depress the denomination selection ele- 
ment associated with that denomination to cause the 
value of the stranger bill to be incorporated into the to- 
tals. Likewise for other types of flagged bills such as no 
calls. Alternatively, a set-up selection may be chosen 
whereby all stranger bills are automatically incorporated 



into appropriate running totals. 

(C) Sort Mode 

5 [0070] According to one embodiment, the sort mode 
is designed to accommodate a stack of bills wherein the 
bills are separated by denomination. For example, all 
the $1 bills may be placed at the beginning of the stack, 
followed by all the $5 bills, followed by all the $10 bills, 

^0 etc. Alternatively, the sort mode may be used in conjunc* 
tion with a stack of bills wherein the bills are mixed by 
denomination. The operation of the sort mode is similar 
to that of the stranger mode except that after stopping 
upon the detection of a different denomination bill, the 

'5 discriminator is designed to resume operation upon re- 
moval of all bills from the output receptacle. Returning 
to the above example, assuming the first bill in a stack 
determtnes the relevant denomination and assuming 
the fjrst bill is a $1 bill, then the discriminator processes 

20 the bills in the stack until the first non-$1 bill is detected, 
which in this example is the first $5 bill. At that point, the 
discriminator will stop operating with the first $5 being 
the last bill deposited in the output receptacle. The dis- 
play 63 may be designed to indicate the aggregate valCie 

25 of the preceding $1 bills processed and/or the number 
of preceding $1 bills. The scanned $1 bills and the fit5t 
$5 bill are removed from the output receptacle and 
placed in separate $1 and $5 bill stacks. The discrimi- 
nator will start again automatically and subsequent bills 

30 will be assessed relative to being $5 bills. The discrim- 
inator continues processing bills until the first $10 bill is 
encountered. The above procedure is repeated and the 
discriminator resumes operation until encountering the 
first bill which is not a $1 0 bill, and so on. Upon the com- 

35 pietion of processing the entire stack, the display 63 will 
indicate the aggregate value of all the bills in the stack 
and/or the number of bills of each denomination in the 
stack. This mode permits the operator to separate a 
stack of bills having multiple denominations into sepa- 
rate stacks according to denomination. 

(D) Face Mode 

[0071] Face mode is designed to accommodate a 
'^5 stack of bills all faced in the same direction, e.g., all 
placed in the input hopper face up (that is the portrait or 
black side up for U.S. bills) and to detect any bills facing 
the opposite direction. In such a mode, when a stack of 
bills is processed by the discriminator the face orienta- 
50 {ion of the first bill in the stack is determined and subse- 
quent bills are flagged if they do not have the same face 
orientation. Alternatively, the discriminator may be de- 
signed to permit designation of the face orientation to 
which bills will be evaluated with those having a different 
55 face orientation being flagged. Assuming the first brill in 
a stack determines the relevant face ori&ntation and as- 
suming the first bill is face up, then provided all the bills 
in the stack are face up, the display 63 will indicate the 
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aggregate value of the bills in the stack and/or the 
number of bills of each denonnination in the stack. How- 
ever if a bill faced in the opposite direction (i.e.. face 
down in this example) is included in the stack, the dis- 
criminator will stop operating with the reverse-faced bill 
being the last bill deposited in the output receptacle. The 
reverse-faced bill then may be removed from the output 
receptacle. In automatic r^-start embodiments, the re- 
moval of the reverse-faced bill causes the discriminator 
to continue operating. The removed bill may then be 
placed into the input receptacle with the proper face ori- 
entation. Alternatively, in non-automatic restart embod- 
iments, the reverse-faced bill may be either placed into 
the input receptacle with the proper face orientation and 
the continuation key 65 depressed, or placed back into 
the output receptacle with the proper face orientation. 
Depending on the set up of the discriminator when a bill 
is placed back into the output receptacle with the proper 
face orientation, the denomination selection key asso- 
ciated with the reverse-faced bill may be selected, 
whereby the associated denomination counter and/or 
aggregate value counter are appropriately incremented 
and the discriminator resumes operation. Alternatively, 
in embodiments wherein the discriminator is capable of 
determining denomination regardless of face orienta- 
tion, the continuation key 65 or a third key may be de- 
pressed whereby the discriminator resumes operation 
and the appropriate denomination counter and/or total 
value counter is incremented in accordance with the de- 
nomination identified by the discriminating unit. In dis- 
criminators that require a specific face orientation, any 
reverse-faced bills will be unidentified bills. In discrimi- 
nators that can accept a bill regardless of face orienta- 
tion, reverse-faced bills may be properly identified. The 
later type of discriminator may have a discriminating unit 
with a scanhead on each side of the transport path. Ex- 
amples of such dual-sided discriminators are disclosed 
above (see e.g., FIGs. 2, 5, and 6. The ability to detect 
and correct for reverse-faced bills is important as the 
Federal Reserve requires currency it receives to be 
faced in the same direction. 

[0072] In a multi-output receptacle discriminator, the 
face mode may be used to route all bills facing upward 
to one output receptacle and all bills facing downward 
to another output receptacle^ In single-sided discrimina- 
tors, reverse-faced bills may be routed to an inspection 
station such as 1690 of Fig. 12 for manual turnover by 
the operator and the unidentified reverse-faced bills 
may then be passed by the discriminator again. In dual- 
sided discriminators, identified reverse-faced bills may 
be routed directly to an appropriate output receptacle, 
For example, in dual-sided discriminators bills may be 
sorted both by face orientation and by denomination, e. 
g,, face up $1 bills into pocket #1 , face down $1 bills into 
pocket #2, face up $5 bills into pocket #3, and so on or 
simply by denomination, regardless of face orientation, 
e.g., all $1 bills into pocket #1 regardless of face orien- 
tation, all $2 bills into pocket #2, etc. 



(E) Forward/Reverse Orientation Mode 

[0073] Forward/Reverse Orientation mode ("Orienta- 
tion" mode) is designed to accommodate a stack of bills 

5 all oriented in a predetermined forward or reverse ori- 
entation direction. For example in a discriminator that 
feeds bills along their narrow dimension, the forward di- 
rection may be defined as the fed direction whereby the 
top edge of a bill is fed first and conversely for the re- 

10 verse direction. In a discriminator that feeds bills along 
their long dimension, the forward direction may be de- 
fined as the fed direction whereby the left edge of a bill 
is fed first and coiiversely for the reverse direction. In 
such a mode, when a stack of bills is processed by the 

15 discriminator, the forward/reverse orientation of the first 
bill in the stack is determined and subsequent bills are 
flagged if they do not have the same forward/reverse 
orientation. Alternatively, the discriminator may be de- 
signed to permit the operator to designate the forward/ 

20 reverse orientation against which bills will be evaluated 
with those having a different forward/reverse orientation 
being flagged. Assuming the first bill in a stack deter- 
mines the relevant forward/ reverse orientation and as- 
suming the first bill is fed in the forward direction, fhen 

25 provided all the bills in the stack are also fed'in the for- 
ward direction , the display 63 will indicate the aggregate 
value of the bills in the stack and/or the number of bills 
of each denomination in the stack. However, if a bill hav- 
ing the opposite forward/reverse orientation is included 

30 in the stack, the discriminator will stop operating with the 
opposite forward/reverse oriented bill being the last bill 
deposited in the output receptacle. The opposite for- 
ward/reverse oriented bill then may be removed from 
the output receptacle. In automatic re-start embodi- 
es ments. the removal of the opposite forward/reverse ori- 
ented bill causes the discriminator to continue operat- 
ing. The removed bill may then be placed into the input 
receptacle with the proper face orientation. Altemative- 
ly, in non-automatic re-start embodiments, the opposite 

40 forward/reverse oriented bill may be either placed into 
the input receptacle with the proper forward/reverse ori- 
entation and the continuation key 65 depressed, or 
placed back into the output receptacle with the proper 
forward/reverse orientation. Depending on the set up of 

45 the discriminator when a bill is placed back into the out- 
put receptacle with the proper forward/reverse orienta- 
tion, the denomination selection key associated with the 
opposite forward/reverse oriented bill may be selected, 
whereby the associated denomination counter and/or 

50 • aggregate value counter are appropriately incremented 
and the discriminator resumes operation. Alternatively, 
in embodiments wherein the discriminator is capable of 
determining denomination regardless of forward/re- 
verse orientation, the continuation key 65 or a the third 

55 key may be depressed whereby the discriminator 
resumes operation and the appropriate denomination 
counter and/or total value counter is incremented in ac- 
cordance with the denomination identified by the dis- 
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criminating unit. In single-direction discrinninators, any 
reverse-oriented bills wilt be unidentified bills. In dual- 
direction discriminators, reverse-oriented bills may be 
properly identified by the discriminating unit. An exam- 
ple of a dual-direction discriminating system is de- 
scribed above connection with FIGs. 1-2 and in United 
States Pat. No. 5.295.196. The ability to detect and cor- 
rect for reverse-oriented bills is important as the Federal 
Reserve may soon require currency it receives to be ori- 
ented in the same forward/reverse direction. 
[0074] In a multi-output receptacle discriminator the 
orientation mode may be used to route all bills oriented 
in the fonvard direction to one output receptacle and all 
bills oriented in the reverse direction to another output 
receptacle. In single-direction discriminators, reverse- 
oriented bills may be routed to an inspection station 
such as 1690 of Fig. 12 for manual turnover by the op- 
erator and the unidentified reverse-oriented bills may 
then be passed by the discriminator again. In discrimi- 
nators capable of identifying bills fed in both forward and 
reverse directions ("dual-direction discriminators 
identified reverse-oriented bills may be routed directly 
to an appropriate output receptacle. For example, in du- 
al-direction discriminators bills may be sorted both by 
forward/reverse orientation and by denomination, e.g., 
forward $1 bills into pocket #1 , reverse $1 bills into pock- 
et #2. forward $5 bills into pocket #3, and so on orsimply 
by denomination, regardless of forward/ re verse orien- 
tation, e.g., all $1 bills into pocket #1 regardless of for- 
ward/reverse orientation, all $2 bills into pocket #2. etc. 
[0075] In an alternative embodiment, instead of halt- 
ing the device with the flagged bill being the last bill out- 
put to the output receptacle, the device may halt with 
the flagged bill being at an identifiable location, e.g., the 
second to last bill output to the output receptacle, and 
the display may indicate the location of the flagged bill, 
e.g., "denomination changed with second to the last bill 
in the output bin." 

Suspect Mode 

[0076] In addition to the above modes, a suspect 
mode may be activated in connection with these modes 
whereby one or more authentication tests may be per- 
fomned on the bills in a stackr.When a bill fails an au- 
thentication test, the discriminator will stop with the fail- 
ing or suspect bill being the last bill transported to the 
output receptacle. The suspect bill then may be re- 
moved from the output receptacle and set aside. 
[0077] Likewise, one or more of the above described 
modes may be activated at the same time. For example, 
the face mode and the forward/reverse orientation mode 
may be activated at the same time. In such a case, bills 
that are either reverse-faced or opposite forward/re- 
verse oriented will be flagged. 

[0078] According to one embodiment, when a bill is 
flagged, for example, by stopping the transport motor 
with the flagged bill being the last bill deposited in the 



output receptacle, the discriminating device indicates to 
the operator why the bill was flagged. This indication 
may be accomplished by, for example, lighting an ap- 
propriate light, generating an appropriate sound, and/or 

5 displaying an appropriate message in the display sec- 
tion 63 (Fig. 14). Such indication might include, for ex- 
ample, "no call", "stranger", "failed magnetic test", 
"failed UV test", "no security thread", etc. 
[0079] Means for entering the value of no call bills 

10 were discussed above in connection with Fig. 14 and 
the operating modes discussed above. Now several ad- 
ditional means will be discussed in connection with 
FIGs, 15-20 Fig. 15 is a front view of a control panel 
2302 similar to that oif Fig. 14. The control panel 2302 

15 cor-nrises a display area 2304, several denomination 
se on elements 2306a-g in the form of keys, left and 
ric' :roll keys 2308a-b, an accept selection element 
23 md a continuation selection element 231 2. Each 
den .. ^nation selection element 2306a-g has a prompt- 

20 ing means associated therewith. In Fig. 15, the prompt- 
ing means are in the fomn of small lights or lamps 231 4a- 
g such as LEDs. In Fig. 15, the light 231 4d associated 
with the $10 denomination key 2306d is illuminated so 
as to prompt the operator that a denomination of $1 0 is 

25 being suggested. Altematively, instead of the lamps 
2314a-g being separate from the denomination keys 
2306a-g, the denomination keys could be in the fonm of 
illuminable keys whereby one of the keys 2306a-g would 
light up to suggest its corresponding denomination to 

20 the operator. In place of, or in addition to, the illuminable 
lights 231 4a-g or keys, the display area 2304 may con- 
tain a message to prompt or suggest a denomination to 
the operator. In Fig. 15, the display area 2304 contains 
the message "$10? " to suggest' the denomination of 

35 $1 0. In the embodiment of Fig. 14, the display area 63 
may be used to suggest a denomination to the operator 
without the need of illuminable tights and keys. 
[0080] The control panel 2402 of Fig. 16 is similar to 
the control panel 2302 of Fig. 15; however, the denom- 

^0 ination selection elements 2"406a-g, scroll keys 2408a- 
b, accept key 2410, and continuation key 2412 are dis- 
played keys in a touch-screen environment. To select 
any given key, the operator touches the screen in the 
area of the key to be selected. The operation of a touch 

■^5 screen is described in more detail in connection with Fig. 
21 , The discriminator may contain prompting means to 
suggest a denomination to the operator. For example, 
an appropriate message may be displayed in a display 
area 2404. Altematively, or additionally, the prompting 

50 means may include means for highlighting one of the 
denomination selection elements 2406a-g. For exam- 
ple, the appearance of one of the denomination selec- 
tion elements may be altered such as by making it lighter 
or darker than the remaining denomination selection el- 

55 ements or reversing the video display (e.g., making fight 
portions dark and making the dark pfortions light or 
swapping the background and foreground colors). Alter- 
natively, a designated denomination selection element 
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may be highlighted by surrounding it with a box. such 
as box 241 4 surrounding the $1 0 key 2406d. 
[0081] Another embodiment of a control panel 2502 
is depicted in Fig. 17. The control panel 2502 has sev- 
eral denomination indicating elements 2506a-g in the 
form of menu list 2505^ scroll keys 2508a-b. an accept 
selection element 251 0. and a continuation selection el- 
ement 2512. The various selection elements may be, 
for example, physical keys or displayed keys in a touch 
screen environment. For example, the menu list 2505 
may be displayed in a non-touch screen activated dis- 
play area while the scroll keys 2508a-b, accept key 
2510, and continuation key 2512 may be physical keys 
or displayed touch screen keys. In such an environment 
a user may accept a denominational selection by press- 
ing the accept key 251 0 when the desired denomination 
indicating element is highlighted and may use the scroll 
keys 2508a-b to vary the denomination indicating ele- 
ment that is highlighted. Alternatively, the denomination 
indicating elements 2506a-g may themselves be selec- 
tion elements such as by being displayed touch screen 
active keys. In such an embodiment a given denomina- 
tion element may be made to be highlighted and/or se- 
lected by touching the screen in the area of one of the 
denomination selection elements 2506a-g. The touch- 
ing of the screen in the area of one of the denomination 
selection elements may simply cause the associated 
denomination selection element to become highlighted 
requiring the touching and/or pressing of the accept key 
2510 or alternatively may constitute acceptance of the 
associated denomination selection element without re- 
quiring the separate selection of the accept key 2510. 
The discriminator may contain prompting means to sug- 
gest a denomination to the operator. For example, an 
appropriate message may be displayed in a display area 
2504. Alternatively, or additionally, the prompting means 
may include means for highlighting one of the denomi- 
nation indicating elements 2506a-g. For example, the 
appearance of one of the denomination indicating ele- 
ments may be altered such as by making it lighter or 
darker than the remaining denomination indicating ele- 
ments or by reversing the video display (e.g., making 
light portions dark and making the dark portions light or 
swapping the background, and foreground colors). In 
Fig. 1 7, the hash marks are'used to symbolize the alter- 
nating of the display of the $10 denomination indicating 
element 2506d relative to the other denomination indi- 
cating elements such as by using a reverse video dis- 
play. 

[0082] Control panel 2602 of Fig. 18 is similar to con- 
trot panel 2502 of Fig. 17, however, the control panel 
2602 does not have a separate display area. Addition- 
ally, the order of the denomination indicating elements 
2606a-g of menu list 2605 is varied relative to those of 
menu list 2505. The order of the denomination selection 
element may be user-defined (i.e., the operator may 
preset the order in which the denominations should be 
listed) or may be detennined by the discriminator and 
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be. for example, based on the historical occurrence of 
no calls of each denomination, based on the denomina- 
tion of the most recently detected no call, based on cal- 
culated correlation values for a given no call bill, or per- 
5 haps based on random selection. Such criteria will be 
described in more detail below. 

[0083] The control panel 2702 of FIGs. 19a and 19b 
comprises a display area 2704. an accept key 2710. a 
next or other denomination key2711 , and a continuation 

10 key 2712. Alternatively, the accept key may be desig- 
nated a "YES" key while the other denomination key 
may be designated a "NO" key. These keys may be 
physical keys or displayed keys. The discriminator 
prompts or suggest a denomination by displaying an ap- 

'5 propriate message in the display area 2704. If the oper- 
ator wishes to accept this denomination suggestion, the 
accept key 2710 may be selected. If other the operator 
wishes to select a different denomination, the other de- 
nomination key 271 1 may be selected. If in the example 

20 given in FIG. 19a the operator wishes to select a de- 
nomination other than the $5 prompted in the display 
area 2704, the other denomination key 271 1 may be se- 
lected which results in prompting of a different denomi- 
nation, e.g., $2 as shown in FIG. 1 9b. The "OTHERIdE- 

25 NOM" key 2711 may be repeatedly selectedMo scroll 
through the different denominations 
[0084] The control panel 2802 of Fig. 20 is similar to 
that of FIGs. 19a-b and additionally comprises scroll 
keys 2808a-b. These scroll keys 2808a-b may be pro- 

30 vided in addition to or in place of the other denornination 
key 2811. The order in which denominations are sug- 
gested to an operator, for example, in FIGs. 1 9 and 20, 
may be based on a variety of criteria as will be discussed 
below such as user-defined criteria or order, historical 

35 information, previous bill denomination, correlation val- 
ues, or previous no call information. 
[0085] Now several embodiments of the operation of 
discriminators embodying control panels such as those 
of FIGs. 14 and 15-20 will be discussed. In particular. 

40 several methods for reconciling the value of no call bills 
will be discussed in connection with these control pan- 
els. As discussed above, for example, in connection with 
the several previously described operating modes, 
when a discriminator encounters a no call bill, that is, 

45 when a discriminator is unable to determine or call the 
denomination of a bill, any counters keeping track of the 
number or value of each denomination of bills or of the 
total value of the bills processed will not include the no 
call bill. Traditionally, any no calls bills had to be set 

50 ■ aside and manually counted by hand with the operator 
being required to add their values to the totals provided 
by the discriminator. As discussed above, this can lead 
to errors and reduced efficiency. To counter this prob- 
lem, according to an embodiment of the present inven- 

55 tion, means are provided for incorporating the vatue of 
no call bills, in single pocket discrimin&tors, reconcilia- 
tion may be accomplished on-the-fly with the discrimi- 
nator suspending operation when each no call is en- 
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countered, prompting the operator to enter the value of 
the no call, and then resunning operation. In multi-output 
pocket discriminators, no call bills may be reconciled ei- 
ther on-the-fly or after the completion of processing all 
the bills placed in the input hopper or after completion 
of processing some other designated batch of bills. Un- 
der the first approach, the operation of the discriminator 
is suspended when each no call bill is detected with or 
without the no call bill being routed to a special location. 
The operator is then prompted to enter the value of the 
no call where upon the discriminator resumes operation. 
Based on the value indicated by the operator, appropri- 
ate counters are augmented. Under the second ap- 
proach, any no call bills are routed to a special location 
while the discriminator continues processing subse- 
quent bills. V^'r^r all the bills have been processed, 
operator is pr^ ^ :ed to reconcile the values of any - 
tervening no c.-. .ills. For example, assume a stac.-. 
fifty bills Is pi :^ : : in the input hopper and process, 
with four no caiis oeing routed to a separate output f ; 
ceptacle from the receptacle or receptacles into which 
the bills whose denominations have been determined. 
After all fifty bills have been processed, the operation of 
the transport mechanism is halted and the operator is 
prompted to reconcile the value of the four no call bills. 
The methods for reconciling these four no calls will be 
discussed below after describing several denomination 
indicating and/or prompting means and methods. Alter- 
natively, instead of waiting until all the bills in the stack 
have been processed, the discriminator may prompt the 
operator to reconcile the value of any no call bills while 
the remaining bills are still being processed. When the 
operator indicates the denominations of the no call bills, 
appropriate counters are augmented to reflect the value 
of the no call bills. 

[0086] Several embodimen* ' means for permitting 
the operator to indicate the vc. . of a flagged bill such 
as a no call and/or for prompting the operator as to the 
value of a flagged bill such as a no call wilt now be dis- 
cussed. A first method was discussed above in connec- 
tion with several operating modes and in connection 
with Fig. 14. According to one embodiment, the control 
panel of Fig. 14 comprises denomination indicating 
means in the form of the denomination selection ele- 
ments 64a-g for pemnitting th^ operator to indicate the 
denomination of a bill but does not additionally comprise 
means for prompting the operator as to the denomina- 
tion of a particular bill. Under this method, the operator 
examines a no call bill. If the bill is acceptable, the op- 
erator selects the denomination selection element as- 
sociated with the denomination of the no call bill and the 
appropriate counters are augmented to reflect the value 
of the no call bill. For example, if the operator determines 
a no call bill is an acceptable $1 0 bilL the operator may 
press the $10 selection element 64c of Fig. 14. If the 
operation of the discriminator had been suspended, the 
selection of a denomination selection causes the oper- 
ation of the discriminator to resume. In a on-the-fly rec- 



onciliating machine (i.e., one that suspends operation 
upon detection of each no call bill), if the operator de- 
termines that a particular no call bill is unacceptable, a 
continuation selection element may be selected to 

5 cause the discriminator to resume operation without 
negatively affecting the status of any counters. Under 
this approach, the denomination selection elements 
provide the operator with means for indicating the value 
of a no call bill. In FIGs. 15-20. additional examples of 

^0 means for indicating the value of no call bills are provid- 
ed. For example, in FIGs. 15-18, according to one em- 
bodiment, a denomination may be indicated in a similar 
manner by pressing one of the denomination selection 
elements. Alternatively, or additionally, a denomination 

15 may be indicated by selecting one of the denor* -.tion 
selection elements and ^ e:-^ :ting an accept key her 
example of a method --c r ating a particular mi- 
nation selection elemer ;j!d be by utilizinc or 
more scroll keys. The icon of a denomine ^e- 

^0 lection element may be ::cated by, for exarr-. :he 
lights 231 4 of Fig. 15, or Dy htghtighting a particuiar se- 
lection element as in FIGs. 16-18. Alternatively a dis- 
played message, as in FIGs. 1 5-1 7, 19, and 20. may be 
used to indicate which denomination is currently select- 

25 ed. The scroll keys could be used to alter which denom- 
ination is presently selected, for example, by altering* 
which light 2314 is illuminated, which selection element 
is highlighted, orwhich denomination appears in the dis- 
played message. Selection of an accept key while a par- 

30 ticular denomination is selected may be used to i ndicate 
the selected denomination to the discriminator 
[0087] In addition to means for permitting the operator 
to indicate the denomination of one or more no calls, a 
discriminator may be provided with one or more means 

35 of prompting the operator as to the denomination of a 
no call bilL These means can be the means used to in- 
dicate which denomination is currently selected, e.g.. 
the lights 231 4 of Fig. 15, the highlighting of FIGs. 16-1 8. 
and/or the displayed message of FIGs. 15-17, 19, and 

^0 20. Several methods that rhay be employed in prompt- 
ing the operator to enter the value of one or more no call 
bills wilt now be discussed. 

[0088] A discriminator containing means for prompt- 
ing an operator as to the value of a no call bill may base 

•^5 its selection of the denomination to be prompted to the 
operator on a variety of criteria. According to one em- 
bodiment, default denomination or sequence of denom- 
inations may be employed to prompt a denomination to 
an operator. For example, the discriminator may begin 

50 by prompting the lowest denomination, e.g., $1. Alter- 
natively, the operator may begin by prompting the oper- 
ator with the first denomination in a pre-defined se- 
quence or on a menu list. The order of the denomina- 
tions in the sequence or on the menu list may be a de- 

55 fault order, e.g., increasing ordecreasingdenominsttion- 
al order user-defined order, manufacturer-defined or- 
der. 

[0089] According to another embodiment, a denomi- 
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nation to be prompted to the operator is determined on 
a random basis. The discriminator simply randomly or 
pseudo-randomly chooses one of a plurality of denom- 
inations and suggests this denomination to the operator. 
The denomination prompted to an operator may remain 5 
the same for all no call bills or alternatively, a new ran- 
domly selected denomination may be chosen for each 
no call encountered. If the operator agrees that a given 
no call bill is of the denomination suggested by the 
prompting means and finds the particular no call bill to 
be acceptable, the operator may simply choose the ac- 
cept element or the corresponding denomination selec- 
tion element depending on the embodiment of the con- 
trol panel employed. If the operator finds a particular bill 
to be acceptable but does not have the suggested de- '5 
nomination, the operator may alter the denomination 
that is selected by, for example, altenng the displayed 
suggested denomination by using the scroll keys, scroll- 
ing among the plurality of denomination selection and/ 
or indicating elements, or directly selecting the appro- 20 
priate denomination by pressing or touching the appro- 
priate denomination selection element. If the operator 
fords that a no call bill is not acceptable, the operator 
may simply select a continuation key. 

[0090] According to another embodiment, a denomi- 25 
nation to be prompted to the operator is determined on 
the basis of the denomination of the last bill that was 
identified by the discriminator. For example, suppose 
the tenth bill in a stack was determined by the discrimi- 
nator to be a $10, the eleventh bill was a no call and 30 
indicated by the operator to be a $5 bill, and the twelfth 
was a no call bill. According to this embodiment, the dis- 
criminator would suggest to the operator that the twelfth 
bill Is a $1 0 bill. The operator may accept this suggestion 
or alter the suggested denomination as described 3s 
above. 

[0091] According to another embodiment, a denomi- 
nation to be prompted to the operator is determined on 
the basis of the denomination of the last no call bill as 
indicated by the operator. For example, suppose the -^o 
tenth bill was a no call and indicated by the operator to 
be a $5 bill, the eleventh bill in a stack was determined 
by the discriminator to be a $10, and the twelfth was a 
no call bill. According to this embodiment, the discrimi- 
nator would suggest to the operator that the twelfth bill •^5 
is a $5 bill. The operator may accept this suggestion or 
alter the suggested denomination as deschbed above. 
[0092] According to another embodiment, a denomi- 
nation to be prompted to the operator is determined on 
the basis of the denomination of the immediately pre- 50 
ceding bill, regardless of whether the denomination of 
that bill was determined by the discriminator or was in- 
dicated by the operator. For example, suppose the tenth 
bill in a stack was determined by the discriminator to be 
a $10, the eleventh bill was a no call and indicated by 55 
the operator to be a $5 bill, and the twelfth was also a 
no call bill. According to this embodiment, the discrimi- 
nator would suggest to the operator that the twelfth bill 



is a $5 bill. The operator may accept this suggestion or 
alter the suggested denomination as described above. 
[0093] According to another embodiment, a denomi- 
nation to be prompted to the operator is determined on 
the basis of histoncal information concerning no call bills 
such as statistical information regarding previous no call 
bills. For example, supposethatforagiven discriminator 
180 no calls had been encountered since the discrimi- 
nator was placed in service. According to this embodi- 
ment, information regarding these no calls is stored in 
memory. Assume that of these 180 no call bills, 100 
were indicated by the operator to be $55, 50 were $1 Os, 
and the remaining 30 were $20s. According to this em- 
bodiment, the discriminator would suggest to the oper- 
ator that a no call bill was a $5. The operator may accept 
this suggestion or alter the suggested denomination as 
described above. Variations on the data which consti- 
tute the historical basis may be made. For example, the 
historical basis according to this embodiment may- be all 
no calls encountered since a given machine was place 
in service as in the above example, the last predeter- 
mined number of no calls detected, e.g., the last 1 00 no 
calls detected, or the last predetermined number of bills 
processed, e.g., the no calls encountered in the Tast 
1000 bills processed. Alternatively, the historical basis 
may be set by the manufacturer based on historical dafa' 
retrieved from a number of discriminators. 
[0094] According to another embodiment, a "denomi- 
nation to be prompted to the operator is determined on 
the basis of a comparison of infonnation retrieved from 
a given no call bill and master information associated 
with genuine bills. For example, in some discriminators, 
the denomination of a bill is determined by scanning the 
bill, generating a scanned pattern from information re- 
trieved via the scanning step, and comparing the 
scanned pattem with one or more master patterns as- 
sociated with one or more genuine bills associated with 
one or more denominations. If the scanned pattem suf- 
ficiently matches one of the master patterns, the denom- 
ination of the bill is called or detemnined to be the de- 
nomination associated with^ the best matching master 
pattern. However, in some discriminators, a scanned 
pattern must meet some threshold degree of matching 
or correlation before the denomination of a bill will be 
called. In such discriminators, bills whose scanned pat- 
tern does not sufficiently match one of the master pat- 
terns are not called, i.e., they are no calls. According to 
the present embodiment, the discriminator would sug- 
gest to the operator that a no call had the denomination 
associated with the master pattern that most closely 
matched its scanned pattern even though that match 
was insufficient to call the denomination of the bill with- 
out the concurrence of the operator. The operator may 
accept this suggestion or alter the suggested denomi- 
nation as described above. For example, in a discrimi- 
nator similar to that described in "U.S. Pat. No. 
5.295,196, the discriminator may prompt the operator 
with the denomination associated with the master pat- 
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tern that has the highest correlation with the scanned 
pattern associated with the given no call bill. Additional 
examples may be made with reference to FlGs, 3 and 
4a-c. For example, with respect to Fig. 3. if the highest 
correlation for a bill is below 800, the bill is a no call bill. 
In such a case, assume the highest correlation is 790 
and this correlation is associated with a $1 bill. When 
this no call bill is to be reconciled, the discriminator 
would suggest to the operator that the no call was a $1 
bill. 

[0095] According to another embodiment, a denomi- 
nation to be prompted to the operator is determined on 
the basis of preset criteria established by the manufac- 
turer. For example, In Fig. 17, the denomination indicat- 
ing elements are arranged in increasing denominational 
order The discriminator may be designed to default so 
that a given one of these denomination selection ele- 
ments is initially highlighted when no call bills are to be 
reconciled. For example, for each no call the $10 ele- 
ment 2506d may initially be selected. Altematively, the 
discriminator may be designed to default to the first de- 
nomination selection element listed, e.g. , the $1 denom- 
ination element 2506a. 

[0096] According to another embodiment, a denomi- 
nation to be prompted to the operator is determined on 
the basis of user-defined criteria set by the operator of 
a discriminator. For example, in Fig. 17, the operator 
may designate the discriminator to default so that a giv- 
en one of the denomination indicating elements is ini- 
tially highlighted when no call bills are to be reconciled. 
For example, for each no call the operator may desig- 
nate that the $10 element 2506d Is to be initially select- 
ed. The operator may be permitted to set the default no 
call denomin^^'ion, for example, in a set up mode en- 
tered into ber j -^e bills in a stack are processed. 
[0097] In addition to the ways discussed above 
whereby an initial denomination is prompted to the op- 
erator in connection with the reconciling a no call bill, 
according to other embodiments one or more alternate 
denominations are may also be suggested. For exam- 
ple, according to the method whereby the initial bill is 
suggested to the operator based on the denomination 
associated with a master pattern having the highest cor- 
relation relative to a scanned.pattern, if the operator re- 
jects the initial suggestion, the. discriminator may be de- 
signed to then suggest an alternate denomination based 
on the master pattern associated with a genuine bill of 
a different denomination having the next highest corre- 
lation value. If the operator rejects the second sugges- 
tion, the discriminator may be designed to then suggest 
a second alternate denomination based on the master 
pattem associated with a genuine bill of a different de- 
nomination having the next highest correlation value, 
and so on. 

[0098] For example, suppose the highest correlation 
was associated with a $1 , the second highest correlation 
was associated with $10, and the third highest correla- 
tion was associated with $50. According to this embod- 



iment, the discriminator would initially suggest that the 
no call was a $1 . If the operator determined the no call 
was not a $1 . the discriminator would then suggest that 
the no call was a $20. If the operator detennined the no 

5 call was not a $1 0, the discriminator would then suggest 
that the no call was a $50. For example, according to 
the embodiment of FlGs. 1 9a-b. the discriminator would 
first ask whether the no call was a $1 by displaying the 
message "$1?" in the display area 2704. If the no call 

10 was a $1 , the operator would depress the accept or yes 
key 2710. If the no call was not a $1 bill, the operator 
would depress the other denomination or no key 271 1 . 
in which case, the display area would display the mes- 
sage "$10?" and s&on. Alternatively, the denomination 

'5 selection elements may be arranged so that their rela- 
tive order is based on the con-elation results. For exam- 
ple, taking the menu list :05 of Fig. 18, the der.-^- na- 
tion elements may be orct: . ed in the order of dec: : . ng 
con-elation values, e.g., according to the previous ex- 

20 ample with the $1 denomination element being isted 
first, the $1 0 denomination element being listed second, 
the $50 denomination element being listed third and so 
on. Altematively, the denomination elements may be 
listed in the reverse order According to another embdd- 

25 iment, the denomination element associated with the 
highest correlation may be listed in the middle of theliSt* 
sun^ounded by the denomination elements associated 
with the second and third highest correlations, and so 
on. Forthe above example, the$1 element 2606a would 

30 be listed in the middle of the menu list 2605 sun-ounded 
by the $10 element 2606d on one side and the $50 el- 
ement 2606f on the other side. 

[0099] Likewise the order in which denominations are 
sugges^ to the operator and/or arranged on the con- 
35 trol par ".ay be based on other criteria such as those 
describ above, such as the prior bill infomnation (e.g., 
last bill, ast no call, last call denomination), historical 
infomnation, user-defined order, manufacturer-defined 
order, and random order For example, using the histor- 
-»o ical data example given above based on 180 no calls 
(1 00 $5 no calls, 50 $10 no calls, and 30 $20 no calls), 
the order that denominations are suggested to the op- 
erator may be first $5, then $10, and then $20. Alterna- 
tively, using the last bill information and assuming the 
^5 following sequence of bills ($2, $5, $6, $5, $20, $1 0, no 
call indicated to be a $50, no call); the discriminator 
would suggest denominations forthe last no cat! in the 
following order: $50, $10, $20, $5, $2. Likewise the or- 
der in which the denominations are arranged on a con- 
so trol panel such as in FIGs. 1 8 and 1 6 may be determined 
based on such information, for example, according to 
the orders described above in connection with using cor- 
relation values. For example, the denominations may be 
listed in the prompting order suggested above (e.g.. $5. 
55 $10. $20 in the historical infomnation example anc>$50. 
$10, $20, $5, $2 in the last bill example). Alternatively 
they may be listed in the reverse order. Alternatively, 
they may be arranged with the first suggested denomi- 
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nation being in the center of the list and being initially 
highlighted or selected. This first suggested denonnina- 
tion may be surrounded by the second and third sug- 
gested denominations which are in turn surrounded by 
the fourth and fifth suggested denomination, and so on. 
A default sequence may be used to provide the order 
for any remaining denominations which are not dictated 
by a particular prompting criteria in a given situation. In 
the above examples, the denominations might be ar- 
ranged on a menu list in the following orders: $2, $1, 
$10. $5, $20, $50, $1 00 for the historical information ex- 
ample and $1 , $5, $1 0, $50. $20. $2, $1 00. In general, 
an example of a listing order according to this approach 
could be from top to bottom: 6th priority or suggested 
denomination, 4th, 2nd, 1st, 3rd. 5th, and 7th. 
[0100J Embodiments arranging the respective order 
in which denominations are suggested to the operator 
and/or displayed on the control panel will likely aid the 
operator by reducing the projected number of times the 
operator will need to hit one of the scroll keys and/or 
"OTHER DENOM" or "NO" key. 

[0101] Now several methods will be described in con- 
nection reconciliation of no calls in multi-output pocket 
machines after alt bills in a stack have been processed. 
Recalling a previous example in which four no call bills 
were separated out from a stack of fifty bills and the ma- 
chine hatted after processing all fifty bills, the discrimi- 
nator then prompts the operator to reconcile the value 
of the four no call bills. For example, assume the no call 
bills corresponded to the 5th, 20th, 30th, and 31st bills 
in the stack and were $2, $50, $1 0, and $2 bills respec- 
tively. The degree of intelligence employed by the dis- 
criminator in prompting the operator to reconcile the val- 
ue of the no call bills may vary depending on the partic- 
ular embodiment employed. According to one embodi- 
ment the operator may depress or select the denomina- 
tion selection elements corresponding the denomina- 
tions of the no call bills without any prompting from the 
discriminator as to their respective denominations. For 
example, using the control panel of Fig. 14, the operator 
would depress the $2 selection element 64g twice, the 
$10 selection element 64c once, and the $50 selection 
element 64e once. The discriminator may or may not 
inform the operator that four no call bills must be recon- 
ciled and may or may not limit the operator to entering 
four denominations. Likewise, in other embodiments, 
the operator may use the scroll keys to cause the de- 
sired denomination to become selected and then de- 
press the accept key. Alternatively, a numerical keypad 
may be provided for permitting the operator to indicate 
the number of bills of each denomination that have not 
been called. For example, the above example, the op- 
erator could use the scroll keys so that the $2 denomi- 
nation was selected, then press "2" on the keypad for 
the number of $2 no calls in the batch, and then press 
an enter or accept key. Then the operator could use the 
scroll keys so that the $10 denomination was selected, 
then press "1" on the keypad for the number of $10 no 



calls in the batch, and then press an enter or accept key 
and so on. The keypad may comprise, for example, keys 
or selection elements associated with the digits 0-9. 
[01 02] Alternatively, the discriminator may prompt the 
5 operator as to the denomination of each no call bill, for 
example, by employing one of the prompting methods 
discussed above, e.g., default, random, user-defined 
criteria, manufacturer defined criteria, prior bill informa- 
tion (last bill, last no call, last called denomination), his- 
10 torical infomnation, scanned and master comparison in- 
formation (e.g.. highest correlation). For example, the 
discriminator may serially interrogate the examiner as 
to the denomination of each no call, for example, the 
display may initially query "Is 1 st no call a $2?". Depend- 
15 ing on the embodiment of the control panel being used, 
the operator could then select "ACCEPT" or "YES" or 
select the $2 denomination selection element, select 
"OTHER DENOM" or "NO" or use the scroll keys or se- 
lect the appropriate denomination selection element, or 
20 if the operator finds the first bill unacceptable, the oper- 
ator may put the first no call bill aside and select 
"CONT*. The discriminator may then query the operator 
as to the denomination of the second no call bill, and so 
on. The denomination prompted to the operator would 
25 depend on the prompting criteria employed. For exam- 
ple, suppose the prompting criteria was the denonlina- 
tton of the preceding bill and further supposejhat in the 
four no call example given above that the f irst.bill was a 
$2, the 2nd bill was a $10, the 3rd bill was a $1 . the 4th 
30 bill was a $1 , the 19th bill was a $50, the 29th bill was 
a $1 0. and as stated above, the 30th bill was a $1 0. The 
discriminator would then prompt the operator as to 
whether the first no call was a $1 . Since the first no call 
is a $2, the operator would choose "NO". "OTHER DE- 
35 NOM", scroll, or hit the $2 selection element.depending 
on the embodiment be used. If the "NO" or "OTHER DE- 
NOM" key were pressed, the discriminator would review 
the preceding bills in reverse order arid suggest the first 
denomination encountered that had not already been 
40 suggested, in this case a $10. If the "NO" or "OTHER 
DENOM" key were pressed again, the discriminator 
would then suggest a $2. A predetemnined default se- 
quence may be utilized when prior bill information does 
not contain the desired denomination. Once the opera- 
45 tor indicates that the first no call is a $2, the discriminator 
would then prompt the operator as to whether the sec- 
ond no call was a $50. Since the second no call was 
indeed a $50 the operator would choose "ACCEPT". 
"YES", or select the .$50 denomination selection ele- 
50 ' ment depending on the embodiment chosen. The dis- 
criminator would then suggest that the third no call was 
a $10 and the operator would similarly indicate accept- 
ance of the $10 suggested denomination. Finally, the 
discriminator would suggest that the fourth no call was 
55 a $1 0. Since the last no call was a $2, the operator would 
reject the $1 0 suggestion and indicate that the fourth no 
call bill was a $2 as described above. The operation of 
the discriminator using a different prompting criteria 
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would proceed in a similar manner and as described 
above with respect to each of the described prompting 
methods. 

[01 03] While discussed above with respect to no calls, 
the above embodiments could also be employed in con- 
nection with other types of flagged bills such as reverse- 
faced bills, reverse forward/reverse oriented bills, unfit 
bills, suspect bills, etc. 

[0104] Referring now to Fig. 21 . the touch screen I/O 
device 2956 includes a touch screen 2960 mounted 
over a graphics display 2961. In one embodiment, the 
display 2961 is a liquid crystal display (LCD) with back- 
lighting. The display may have, for example, 1 28 vertical 
pixels and 256 horizontal pixels. The display 2961 con- 
tains a built-in character generator which permits the 
display 2961 to display text and nt- ers having font 
and size pre-defined by the manufac ^ of the display. 
Moreover, a controller such as a CF srogrammed to 
permit the loading and display of om fonts and 
shapes (e.g., key outlines) on the disp ay 2961. 
[0105] The touch screen 2960 may be an X-Y matrix 
touch screen fonming a matrix of touch responsive 
points. The touch screen 2960 includes two closely 
spaced but nomialty separated layers of optical grade 
polyester film each having a set of parallel transparent 
conductors. The sets of conductors in the two spaced 
polyester sheets are oriented at right angles to each oth- 
er so when superimposed they form a grid. Along the 
outside edge of each polyester layer is a bus which in- 
terconnects the conductors supported on that layer. In 
this manner, electrical signals from the conductors are 
transmitted to the controller. When pressure from a fin- 
ger or stylus is applied to the upper polyester layer, the 
set of conductors mounted to the upper layer is deflect- 
ed downward into contact with the set of conductors 
mounted to the lower polyester layer. The contact be- 
tween these sets of conductors acts as a mechanical 
closure of a switch element to complete an electrical cir- 
cuit which is detected by the controller through the re- 
spective buses at the edges of the two polyester layers, 
thereby providing a means for detecting the X and Y co- 
ordinates of the switch closure. 

[0106] As illustrated in Fig. 21 , the touch screen 2960 
forms a matrix of ninety-six optically transparent switch 
elements having six columns and sixteen rows. The 
controller is programmed to divide the switch elements 
in each column into groups of three to form five switches 
in each column. Actuation of any one of the three switch 
elements forming a switch actuates the switch. The up- 
permost switch element in each column remains on its 
own and is unused. 

[0107] Although the touch screen 2960 uses an X-Y 
matrix of optically transparent switches to detect the lo- 
cation of a touch, alternative types of touch screens may 
be substituted for the touch screen 2960. These alter- 
native touch screens use such well-known techniques 
as crossed beams of infrared tight, acoustic surface 
waves, capacitance sensing, and resistive membranes 



to detect the location of a touch. The structure and op- 
eration of the alternative touch screens are described 
and illustrated, for example, in U.S. Patent Nos. 
5.317.140. 5.297.030, 5.231.381. 5,198,976. 
5 5,184.115, 5.105,186, 4,931,782. 4.928.094, 
4.851.616, 4.811.004. 4.806,709. and 4.782.328. 

Claims 

10 

1. A currency counting and discrimination device for 
receiving a stack of currency bills, rapidly counting 
and discriminating the bills in the stack, and then 
restacking the bills comprising: 

15 

an Jt receptacle (1664) for receiving a stack 
of ncy bills of a plurality of denominations 
to . scriminated; 

a Gi minating unit (1666) for discriminating 
20 the denomination of said cun-ency bills of a plu- 

rality of denominations; 

one or more output receptacles (1668, 2208) 
for receiving said currency bills after being dis- 
criminated by said discriminating unit; ^ 
25 a transport mechanism (A, B) for transporting 

said currency bills, one at a time, from saidtn* 
put receptacle past a sensor of said discrimi- 
nating unit and to said one or more output re- 
ceptacles; 

30 one or more counters keeping track of the value 

of bills discriminated; 

means for flagging bills meeting or failing to 
meet a predetennined characteristic, said 
means for flagging suspending the operation of 
35 the device; 

characterized in that it further comprises: 

means for an operator of said device to indicate 
40 the value of any flagged bills (61 , 2302), said 

means appropriately affecting said one or more 
counters; and means for restarting the opera- 
tion of the device (61 , 2302) without the oper- 
ator of the device having to indicate the value 
45 of a flagged bill and without adversely affecting 

said one or more counters. 

2. The device of claim 1 wherein the means for flag- 
ging suspends the operation of the device with a 

50 ■ flagged bill being located in one of the output recep- 
tacles (1668, 2208). 

3. The device of claim 2 wherein the means for flag- 
ging suspends the operation of the device with a 

55 flagged bill being the last bill delivered to one the 
output receptacles (1668, 2208). ' 

4. The device of according to claim 1 further compris- 
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ing an inspection station (1690, 1699) and wherein 
the nneans for flagging suspends the operation of 
the device with a flagged bill being located in said 
inspection station (1690. 1699). 

5 

5. The device of according to any of claims 1 -4 where- 
in the characteristic is determining the denomina- 
tion of a bill and wherein the means forflagging flags 
bills whose denomination are not determined by 
said discriminating unit (1666). 

6. The device of claim 5 wherein the means for an op- 
erator of said device to indicate the value of any 
flagged bills is adapted to permit the operator to in- 
dicate the value of any bills whose denomination '5 
are not detemnined by said discriminating unit 

(1 666), a bill whose denomination is not determined 
by said discriminating unit being a no call bill, said 
means appropriately effecting said one or more 
counters. 

7. The device according to any of claims 1 -6 further 
comprising a housing for said input receptacle, said 
discriminating unit, said one or more output recep- 
tacles, and said transport mechanism: wherein said 25 
means for an operator of said device to indicate the 
value of any flagged bills is affixed to said housing. 

8. The device according to any of claims 1 -7 wherein 
said means for an operator of said device to indicate 30 
the value of any flagged bills comprise denomina- 
tion selection elements. 

9. The device of according to any of claims 1 -8 where- 
in said one or more counters comprise: 35 

either (a) one or more denomination counters 
associated with one or more denominations; 
each counter keeping track of the number of 
discriminated bills belonging to the associated -^o 
denomination as detemnined by said discrimi- 
nation unit; or 

(b) a total value counter maintaining the total 
value of said bills as they are discriminated by 
said discrimination'unit; or ^5 

(c) both one or more denomination counters 
and a total value counter. 

10. The device of claim 9 wherein said means for an 
operator of said device to indicate the value of any 50 
flagged bills comprise denomination selection ele- 
ments corresponding to one or more denominations 
whereby selection of one of said denomination se- 
lection elements (a) increases either (i) a domina- 
tion counter corresponding to the denomination of 55 
said selected denomination selection element, (ii) 
said total value cou nter by the value associated with 
said selected denomination selection element, or 



(iii) both and (b) restarts the operation of said cur- 
rency counting and discrimination device, satd de- 
nomination selection elements enabling said oper- 
ator to thereby conveniently increment a respective 
denomination counter and/or total value counter 
and to restart the operation of the currency counting 
and discrimination device when said operator de- 
termines said undiscriminated bill is acceptable: 

and wherein the means for restarting compris- 
es a continuation element (165) the selection of 
which resumes operation of said currency counting 
and discrimination device without increasing one of 
said denomination counters or said total value 
counter. 

1 1 . The device according to any of claims 1 -1 0 wherein 
said means for an operator of said device to indicate 
the value of any flagged bills comprise a plurality of 
denomination keys (64a-64g), each key being as- 
sociated with a given denomination. 

12. The device of claim 11 wherein the selection of one 
of said plurality of denomination keys (64a-64g) 
causes the operation of the device to be resuriied. 

13. The device according to any of claims 1-12 com- 
prising: a control panel (61) having an input device 
adapted to receive input from an operator of the de- 
vice; and a processor electrically coupled to the 
sensor and the control panel and programmed to: 

(a) denominate bills; 

(b) keep track of the value of bills processed: 

(c) set a flag when the processor detects a bill 
meeting or failing to meet the predetermined 
characteristic; 

(d) suspend the operation of the device when 
the flag is set; 

(e) enable the operator, upon suspension of the 
operation of the device, to designate via the 
control panel the denomination of a flagged bill; 
and 

(f) enable the operator, upon suspension of the 
operation of the device, to restart the operation 
of the device without designating the denomi- 
nation of a flagged bill. 

14. The device according to any of claims 1-12 com- 
prising: 

a control panel (61) having an input device 
adapted to receive input from an operator of the 
device; and 

a processor electrically coupled to the sensor 
and the control panel and programmed tc: 

(a) denominate bills; 

(b) keep track of the value of bills proc- 
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essed; 

(c) set a flag when the denominating proc- 
essor is unable to identify the denomina- 
tion of a bill; 

(d) suspend the operation of the device 5 
when the flag is set; 

(e) enable the operator upon suspension 
of the operation pf the device, to designate 
via the control panel the denomination of a 

bill whose denomination is not determined io 
by the processor; and 
(0 enable the operator upon suspension of 
the operation of the device, to restart the 
operation of the device without designating 
the denomination of a bill whose denomi- '5 
nation is not determined by the processor, 

15. The device according to any of claims 1-12 cc^ 
prising: 

20 

a plurality of denomination keys (64a-64g), 
each key being associated with a given denom- 
ination; and 

a continuation key (65); 

25 

wherein the operation of the device is suspended 
when the discriminating unit is unable to identify the 
denomination of a bill and wherein the depression 
of one of the plurality of denomination keys causes 
the corresponding denomination to be selected and -30 
wherein the depression of the continuation key 
causes the operation of the device to be resumed. 



a plurality of denomination keys {2506a- 
2506g), each key being associated with a given 
denomination; and 

one or more additional keys (251 0. 251 2): 

wherein the operation of the device is suspended 
when the discriminating unit is unable to identify the 
denomination of a bill and wherein the depression 
of one of the plurality of denomination keys causes 
the corresponding denomination to be selected and 
wherein the depression of one of the additional keys 
(2512) causes the operation of the device to be re- 
sumed without adversely affecting the one or more 
counters. 

21 . The device of claim 20 wherein depression of one 
of the additional keys (251 0) after the depression of 
one of the denomination keys causes the denomi- 
nation associated with the depressed denomination 
key to be indicated to the device. 

22. The device of claim 20 wherein depression of one 
of the additional keys (251 0) after the depression of 
one of the denomination keys causes the one ^r 
more counters to be appropriately incremented 
based on the denomination associated with the ete*- 
pressed denomination key, 

23. The device according to any of claims 1 -22 further 
comprising means for prompting (2304, 2314a- 
2314g) an operator of the device as to the denom- 
ination of a flagged bill. 



16. The device of claim 15 wherein the depression of 
one of the plurality of denomination keys further 
causes one or more counters to be appropriately 
incremented based on the denomination associat- 
ed with the denomination key that Is selected. 

17. The device of claim 16 wherein the depression of 
one of the plurality of denomination keys further 
causes the operation of the device to be resumed. 

1 8. The device of claim 1 6 wherein the operation of the 
device is suspended with-the bill whose denomina- 
tion the discriminating unit is unableto identify being 
located in the output receptacle thereby enabling its 
removal prior to depression of the continuation key 
(165). 

19. The device of claim 15 wherein depression of a key 
after the depression of one of the denomination 
keys causes the denomination associated with the 
depressed denomination key to be indicated to the 
device. 

20. The device of claims 1 -1 2 comprising: 



24. The device of claim 23 wherein the flagged bill is a 
25 no call bill and said prompting means initially sug- 
gests that the denomination of a no call bill based 
on a criteria selected from the group consisting of: 
immediately prior bill information, last no call infor- 
mation; last called bill information, scanned and 

^0 master data comparison infomriation, user-defined 
information, manufacturer-defined information, his- 
torical infomnation, default infomnation, and random 
basis. 

25. The device of claim 23 wherein the flagged bill is a 
no call bit! and wherein said prompting means ini- 
tially suggests that the denomination of a no call bill 
is the same as that of an immediately prior bill. 

50 '26. The device of claim 23 wherein the flagged bill is a 
no call bill and wherein said prompting means ini- 
tially suggests that the denomination of a no call bill 
is the same as that of the last bill whose denomina- 
tion was determined by said discriminating unit. 

27. The device of claim 23 wherein the flagged bill is a 
no call bill and wherein said prompting means ini- 
tially suggests that the denomination of a no call bill 
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is the same as that of the last biil that was a no call 
bill. 

28. The device of claim 23 wherein the flagged bill is a 

no call bill and wherein said discriminating unit de- 5 
termines the denomination of a bill by comparing a 
scanned data retneved from said bill by said sensor 
with master data associated with one or more gen- 
uine bills and wherein said prompting means initially 
suggests that the denomination of a no call bill is io 
the denomination associated with the master data 
that most closely matches the scanned data. 

29. The device according to any of claims 1 -28 having 

a single output receptacle (1668). is 

30. The device according to any of claims 1 -28 wherein 
the device has exactly two output receptacles. 

31 . The device according to any of claims 1 -28 wherein 20 
the device has a plurality of output receptacles 
(2208). 

32. The device according to any of claims 1 -28 wherein 

the device has fewer output receptacles than the 25 
number of denominations the device is adapted to 
discriminate, 

33. A method of discriminating and counting currency 
bills using a currency counting and discrimination 30 
device for receiving a stack of currency bills, rapidly 
counting and discriminating the bills in the stack, 
and then restacking the bills comprising: 

receiving a stack of currency bills of a plurality 35 
of denominations to be discriminated in an input 
receptacle (1664) of the currency discrimina- 
tion device; 

transporting said currency bills, one at a time, 
from said input receptacle past a sensor of a ^^o 
discriminating unit (1 666) to one or more output 
receptacles; discriminating the denomination of 
said currency bills of a plurality of denomina- 
tions; keeping trac^ of the value of bills discrim- 
inated using one ormore counters; ^5 
flagging bills meeting or failing to meet a pre- 
determined characteristic by suspending the 
operation of the device; 

characterized in that it further comprises: so 

either 

(a) indicating manually the value of any 
flagged bills (61, 2302) and appropriately 55 
affecting said one or more counters; 

or 

(b) restarting the operation of the device 



(61 , 2302) without indicating the value of a 
flagged bill and without adversely affecting 
said one or more counters. 

34. The method of claim 33 wherein the device has a 
control panel (61) further comprising: 

either 

(a) using the control panel to manually 
communicate the denomination of a 
flagged bill or 

(b) using the control panel to manually re- 
start the operation of the device without 
communicating the denomination of a 
flagged bill to the discriminating unit. 

35. The method of claim 34 wherein the predetermined 
characteristic is the discriminating unit failing to de- 
termine the denomination of a bill, a bill whose de- 
nomination is not determined being termed a no call 
bill and wherein the operator either 

(a) uses the control panel to manually commu- 
nicate the denomination of a bill whose denom- 
ination is not determined by the discrin^in^ing 
unit to the discriminating unit or ^ 

(b) uses the control panel to manually restart 
the operation of the device without communi- 
cating the denomination of a bill whose denom- 
ination is not determined by the discriminating 
unit to the discriminating unit. 

36. The method of claim 34 or claim 35 further compris- 
ing the discriminating device resuming operation af- 
ter the operator communicates the denomination of 
the bill. 

37. The method of according to any of claims 34-36 
wherein the step of suspending the feeding is per- 
formed so that the flagged bill is located in an output 
receptacle and further comprising manually remov- 
ing from the output receptacle the flagged bill and 
then using the control panel to restart the feeding 
without indicating the denomination of the flagged 
bill. 

38. The method according to any of claims of 34-37 
wherein the device has denomination keys and a 
continuation key and wherein the predetermined 
characteristic is the discriminating unit failing to de- 
termine the denomination of a bill, a bill whose de- 
nomination is not determined being termed a no call 
bill and comprising: 

manually designating the denomination of a bill 
whose denomination is not automatically deter- 
mined by depressing an appropriate denomina- 
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tion key or manually depressing the continua- 
tion key on the device to cause the feeding to 
be resumed without designating the denomina- 
tion of a bill whose denomination is not auto- 
matically determined. ^ 

39. The method of claim 38 further comprising incre- 
menting an agpraprtate.counter in response to the 
depression of the denomination key. 

10 

40. The method of claim 39 further comprising resum- 
ing operation in response to the depression of the 
denomination key. 

41 . The method of claim 38 wherein the discriminating is 
device has an additional key in addition to the de- 
nomination keys and further comprising, after man- 
ually designating the denomination , the discriminat- 
ing device incrementing an appropriate counter in 
response to the depression of the additional key. 20 

42. The method of claim 41 further comprising resum- 
ing operation in response to the depression of the 
additional key. 

25 

43. The method according to any of claims 34-35 
wherein the device has keys including denomina- 
tion keys and a continuation key and comprising: 

(i) manually selecting the denomination of a bill 
whose denomination is not determined by the 
discriminating unit by depressing an appropri- 
ate denomination key or 

(ii) manually selecting a continuation key. 

35 

44. The method of claim 43 further comprising manually 
depressing a key after the selecting the denomina- 
tion to cause the selected denomination to be indi- 
cated to the device. 

40 

45. The method according to any of claims 34-35 
wherein the device has keys including denomina- 
tion keys and comprising: 

either - 

(i) manually selecting an appropriate de- 
nomination key corresponding to the de- 
nomination of a bill whose denomination is 

not determined by the discriminating unit, so 
or 

(ii) manually selecting a continuation key. 

46. The method of claim 45 wherein the selecting an 
appropriate denomination key comprising scrolling 55 
to the denomination to be selected. 

47. The method of claim 45 or claim 46 further compris- 



ing the operator manually selecting a key after the 
selecting an appropriate denomination key to cause 
the selected denomination to be indicated to the de- 
vice. 



Patentanspruche 

1. Eine Wahrungszahl- und Unterscheidungsvorrich- 
tung zum Aufnehmen eines Banknotenstapels. 
schnellen Zahlen und Unterscheiden der Bankno- 
ten in dem Stapel und anschlie3enden Wiedersta- 
peln der Banknoten, die umfasst: 

einen Eingabebehalter (1 664) zum Aufnehmen 
ei'^es zu unterscheidenden Banknotenstapels 
r" Tiehreren Nennwerten; 

eu „ Unterscheidungseinheit (1666) zum Un- 
terscheiden des Nennwerts der Banknoten von 
mehreren Nennwerten; 

einen oder mehrere Ausgabebehalter (1668, 
2208) zum Aufnehmen der Banknoten, nafch- 
dem diese durch die Unterscheidungseinheit 
unterschieden wurden; 

einen Transportmechanismus (A, B) zum ver- 
einzelten Transportieren der Banknoten von 
dem Eingabebehalter entlang eines Sensors 
der Unterscheidungseinheit und zu einem Aus- 
gabebehalter Oder mehreren Ausgabebehal- 
tern; 

einen Zahler oder mehrere Zahler, die den Wert 
derzu unterscheidenden Banknoten verfolgen; 

eine Einrichtung zum Anzeigen, dass Bankno- 
ten eine vorbestimmte Charakteristik aufwei- 
sen Oder nicht aufweisen, wobei die Einrich- 
tung zum Anzeigen den Betrieb der Vorrichtung 
abbricht; 

dadurch gekennzeichnet, dass diese weiter um- 
fasst: 

eine Einrichtung fur einen Bediener der Vorrich- 
tung, um den Wert jederangezeigten Banknote 
(61 , 2302) anzugeben, wobei die Einrichtung in 
geeigneter Weise den einen Zahler oder die 
mehreren Zahler beeinflusst; und 
eine Einrichtung zum Wiederstarten des Be- 
triebs der Vorrichtung (61, 2302), ohne dass 
der Bediener der Vorrichtung den Wert einer 
angezeigten Banknote angeben muss,^ und 
ohne nachteilig den einen Zahter oder die meh- 
reren Zahler zu beeinflussen. 
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2. Die Vorrichtung gema3 Anspruch 1 . worin die Ein- 
richtung zum Anzeigen den Betrieb der Vorrichtung 
abbricht. wenn eine angezeigte Banknote in einenn 
der Ausgabebehalter (1668, 2208) angeordnet ist. 

3. Die Vorrichtung gema3 Anspruch 2. worin die Ein- 
richtung zum Anzeigen den Betrieb der Vorrichtung 
abbricht, wobei eine angezeigte Banknote die letzte 
Banknote ist. die in etnen der Ausgabebehalter 
(1668. 2208) geliefert wurde. 

4. Die Vorrichtung gemaB Anspruch 1 , die weiter eine 
Inspektionsstation (1690, 1699) umfasst, wobei die 
Einrichtung zum Anzeigen den Betrieb der Vorrich- 
tung abbricht, wenn eine angezeigte Banknote in 
der Inspektionsstation (1 690, 1 699) angeordnet ist. 

5. Die Vorrichtung gemaB einem der Anspruche 1 -4, 
worin die Charakteristik die Bestimmung des Nenn- 
werts einer Banknote ist und worin die Einrichtung 
zum Anzeigen Banknoten anzeigt, deren Nennwert 
nicht durch die Unterscheidungseinheit (1666) be- 
stimmt wurde. 

6. Die Vorrichtung gemaB Anspruch 5, worin die Ein- 
richtung fur einen Bediener der Vorrichtung zum 
Anzeigen des Werts jeder angezeigten Banknote 
angepasst ist, um dem Bediener zu ennoglichen, 
den Wert jeder Banknote anzugeben. deren Nenn- 
wert nicht durch die Unterscheidungseinheit (1 666) 
bestimmt wurde, und eine Banknote, deren Nenn- 
wert nicht bestimmt wurde, durch die Unterschei- 
dungseinheit eine Nicht-Signal-Banknote ist, wobei 
die Einrichtung in geeigneter Weise den einen Zah- 
ler Oder die mehreren Zahler beeinflusst. 

7. Die Vorrichtung gema3 einem der Anspruche 1-6, 
die weiter ein Gehause fur den Eingabebehalter 
umfasst. wobei die Unterscheidungseinheit, den ei- 
nen Ausgabebehalter oder die mehreren Ausgabe- 
behalter und den Transportmechanismus umfasst; 
worin die Einrichtung fur einen Bediener der Vor- 
richtung zum Angeben des Werts einer angezeig- 
ten Banknote mit dem Gehause verbunden ist. 

8. Die Vorrichtung gema3 einem der Anspruche 1 -7, 
worin die Einrichtung fur einen Bediener der Vor- 
richtung zum Angeben des Werts jeder angezeig- 
ten Banknote Nennwertauswahleiemente umfasst. 

9. Die Vorrichtung gemafJ einem der Anspruche 1-8, 
worin der eine Zahler oder die mehreren Zahler um- 
fasst Oder umfassen; 

entweder (a) einen oder mehrere Nennwertzahler, 
der Oder die mit einem Nennwert oder mehreren 
Nennwerten verknupft ist oder sind; wobei jeder 
Zahler die Anzaht der unterschiedenen Banknoten 
verfolgt, die zu dem verknupften, durch die Unter- 



scheidungseinheit bestimmten Nennwert gehoren: 
Oder 

(b) einen Gesamtwertzahler. der den Gesamtwert 
der Banknoten. wie diese durch die Unterschei- 

5 dungseinheit unterschieden wurden. festhalt: oder 

(c) beide. den einen oder die mehreren Nennwert- 
zahler und einen Gesamtwertzahler. 

10. Die Vorrichtung gema3 Anspruch 9, worin die Ein- 
'0 richtung fur einen Bediener der Vorrichtung zum 

Anzeigen des Werts einer angezeigten Banknote 
Nennwertauswahleiemente umfasst, die mit einem 
Nennwert oder mehreren Nennwerten korrespon- 
dieren, wobei eine Auswahl eines der Nennwert- 

'5 auswahlelemente (a) entweder (i) einen Nennwert- 
zahler korrespondierend zum Nennwert des ausge- 
wahlten Nennwertauswahlelements erhoht, (ti) den 
Gesamtwertzahler um den Wert, der mit dem aus- 
gewahlten Nennwertauswahlelement verknupft ist, 

20 erhoht, Oder (iii) beides, und (b) den Betrieb der 
Wahrungszahl- und Unterscheidungsvorhchtung 
wiederaufnimmt, wobei die Nennwertauswahleie- 
mente den Bediener befahigen, bequem einen ent- 
sprechenden Nennwertzahler und/oder Gesamt- 

25 wertzahler zu erhohen und den Betrieb der Wah-^ 
rungszahl- und Unterscheidungsvorrichtung, wie- 
deraufzunehmen, wenn der Bediener die nicht un- 
terschiedene Banknote als akzeptierbar bestimmt: 
und worin die Einrichtung zum Wiederstarten ein 

30 Fortsetzungselement (165) umfasst, dessen Aus- 
wahl den Betrieb der Wahrungszahl- und Unter- 
scheidungsvorhchtung wiederaufnehmen lasst. 
ohne einen der Nennwertzahler oder den Gesamt- 
wertzahler zu erhohen. 

35 _ 

1 1 . Die Vorrichtung gema3 einem der Anspruche 1-10, 
worin die Einrichtung fur einen Bediener der Vor- 
richtung zum Anzeigen des Werts der wieder ange- 
zeigten Banknote mehrere Nennwerttasten (64a- 

-*o 64g) umfasst, wobei jede Taste mit einem gegebe- 
nen Nennwert verknupft ist. 

1 2. Die Vorrichtung gema3 Anspruch 1 1 , worin die Aus- 
wahl von einer Nennwerttaste oder mehrerer Nenn- 

45 werttasten (64a-64g) bewirkt, dass der Betrieb der 
Vorrichtung wieder aufgenommen wird, 

13. Die Vorrichtung gema3 einem der Anspruche 1-12 
umfasst: 

50 ' 

ein Steuerputt (61) mit einer Eingabeeinrich- 
tung, die angepasst ist, um Eingaben von ei- 
nem Bediener der Vorrichtung zu empfangen: 
und einen Prozessor, der elektrisch mit dem 
55 Sensor und dem Steuerpult gekoppelt ist, And 

programmiert ist zum: 

(a) Banknoten unterscheiden; 
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(b) Verfc des Werts der verarbeiteten 
Banknor, 

(c) SeUen ^mer Anzeige. wenn der Pro- 
zessor eine Banknote entdeckt. die die vor- 5 
besttnnnnte Charakteristik aufweist Oder 
nicht aufweist; 

(d) Beenden des Betriebs der Vorhchtung, 
wenn die Anzeige gesetzt ist; 

(e) Befahigen des Bedleners, aufgrund Ab- 
brechens des Betriebs der Vorrichtung, 
iiber das Steuerpult den Nennwert einer 
angezeigten Banknote zu kennzeichnen; '5 
und 

(f) Befahigen des Bedieners, aufgrund Ab- 
brechens des Betriebs der Von^ichtung den 
Betrieb der Vorrichtung wieder aufzuneh- 20 
men, ohne den Nennwert einer angezeig- 
ten Banknote zu bestimnnen. 

Die Vorrichtung gema3 einem der Anspruche 1 -12, 
die umfasst: 25 

ein Steuerpult (61) mit einer Eingabeeinrich- 
tung, die angepasst ist, urn eine Eingabe von 
einenn Bediener der Vorrichtung zu empfangen; 
und 30 

einen Prozessor, der elektrisch mit dem Sensor 
und dem Steuerpult vertDunden ist und pro- 
grammien 1st zum: 

35 

(a) Banknoten unterscheiden; 

(b) Verfolgen des Werts der verarbeiteten 
Banknoten; 

40 

(c) Setzen einer Anzeige, wenn der Nenn- 
wertprozessor unfahig ist, den Nennwert 
einer Banknote zu identifizieren; 

(d) Abbrechen des Betriebs der Vorrich- ^5 
tung, wenn die Anzeige gesetzt ist; 

(e) Befahigen des Bedieners, aufgrund Ab- 
brechens des Betriebs der Vorrichtung 
uber das Steuerpult den Nennwert einer so 
Banknote zu bestimmen, deren Nennwert 
nicht durch den Prozessor bestimmt wur- 

de; und 

(0 Befahigen des Bedieners, aufgrund Ab- 55 
brechens des Betriebs der Von^ichtung den 
Betrieb der Vorrichtung wieder aufzuneh- 
men, ohne den Nennwert einer Banknote, 



de: -ennwert nicht bestimmt wc st 
:--^n Prozessor. anzuzeigen 

15. Die Vorrichtung gema3 einem der Ansprucp-i -i2 
die umfasst: 

mehrere Nennwerttasten (64a-64g), wobei je- 
de Taste mit einem gegebenen Nennwert ver- 
knupft ist; und 

eine Fortsetzungstaste (65); 

worin der Betrieb der Vorrichtung abgebrochen 
wird, wenn die Uriterscheidungseinheit nicht in der 
Lage ist, den Nennwert einer Banknote zu identifi- 
zieren und worin das Drucken eines der mehreren 
Nennwerttasten dazu ftihrt. dass der zugehorige 
Nennwert ausgewahit ist und worin das Drucken 
der Fortsetzungstaste dazu fuhrt, dass der Betrieb 
der Vorrichtung wieder aufgenommen wird. 

16. Die Vorrichtung gemaB Anspruch 15, worin das 
Drucken von einer der mehreren Nennwerttasten 
weiter dazu fuhrt, dass ein Zahler Oder mehrere 
Zahler in geeigneter Weise erhoht werden, basie- 
rend auf dem Nennwert. der mit der Nennwerttasfe* 
die ausgewahit wurde, verknupft ist. 

17. Die Vorrichtung gema3 Anspruch 16, worin das 
Drucken von einem der mehreren Nennwerttasten 
weiter verursacht, dass der Betrieb der Von^ichtung 
w(e"^^>" aufgenommen wird. 

18. .^rrichtung gema3 Anspruch 16, worin der Be- 
tric., der Vorrichtung abgebrochen wird, wobei die 
Banknote, deren Nennwert die Unterscheidungs- 
einheit nicht in der Lage war zu identifizieren. in 
dem Ausgabebehatter angeordnet ist, und dabei ih- 
re Entfernung ennoglicht, bevor die Nennwerttaste 
(1 65) gedruckt wird. 

19. Die Vorrichtung gemaB Anspruch 15, worin das 
Driicken. einer Taste nach dem Drucken von einer 
der Nennwerttasten dazu fuhrt, dass der Nennwert. 
der mit der gedruckten Nennwerttaste verknupft ist. 
der Vorrichtung angegeben wird. 

20. Die Vorrichtung gema3 Anspruch 1-12, die umfasst; 

mehrere Nenrwerttasten (2506a-2506c wo- 
bei jede Taste mit einem vorgegebenen ^^ enn- 
wert veri<nupft ist; 

eine Taste Oder mehrere zusatzliche Taste n 
(2510,2512); " 

worin der Betrieb der Vorrichtung abgebrochen 
wird, wenn die Unterscheidungseinheit nicht in der 
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Lage ist. den Nennwert einer Banknote zu identifi- 
zieren, worin das Drucken einer der mehreren 
Nennwerttasten dazu fiihrt. dass der zugehdrige 
Nennwert ausgewahit wird. und worin das Drucken 
einer der zusatzlichen Tasten (2512) dazu fuhrt. 5 
dass der Betrieb der Vorrichtung wieder aufgenom- 
men wird. ohne dass ein Zahler Oder mehrere 2ah- 
ler nachteilig beeinf)us3t wird Oder werden. 

21. Die Vorrichtung genna3 Anspruch 20. worin das io 
Drucken einer der zusatzlichen Tasten (2510) nach 
dem Drucken einer der Nennwerttasten dazu fuhrt, 
dass der Nennwert, der mit der gedruckten Nenn- 
werttaste verknupft ist, der Vorrichtung angezeigt 
wird. 15 

22. Die Vorrichtung genria3 Anspruch 20, worin das 
Drucken einer der zusatzlichen Tasten (251 0) nach 
dem Dnucken einer der Nennwerttasten dazu fuhrt, 
dass ein Zahler oder mehrere Zahler in geeigneter 20 
Weise erhoht wird oder werden, basierend auf dem 
Nennwert, der mit der gedruckten Nennwerttaste 
verknupft ist. 

23. Die Vorrichtung gema3 einem der Anspriiche 1 -22, 25 
die weiter Einrichtungen zum Mitteilen (2304, 
2314a-2314g) einem Bedienerder Vorrichtung be- 
zuglich des Nennwerts einer angezeigten Banknote 
umfasst. 

30 

24. Die Vorrichtung gema3 Anspruch 23, worin die an- 
gezeigte Banknote eine Nicht-Signal-Banknote ist 
und die Mitteilungseinrichtung anfanglich vor- 
schlagt, dass der Nennwert einer Nicht-Signal- 
Banknote auf einem Kriterium basiert, dass von ei- 35 
ner Gruppe ausgewahit wird, die besteht aus: Infor- 
mation uber die unmittelbar vorhergehende Bank- 
note, letzte Nicht-Signal-lnformation; information 
uber die letzte angezeigte Banknote, abgetastete 
Daten und Vergleichsdaten-Vergleichsinfonmation, 40 
benutzerdefinierte Infonmation, herstellerdefinierte 
Infomriation. historische Information, Fehlerinfor- 
mation und Information auf Zufallsbasis. 

25. Die Vorrichtung gema3 Anspruch 23, worin die an- -^5 
gezeigte Banknote eine Nicht-Signal-Banknote ist 
und worin die Mitteilungseinrichtung anfanglich vor- 
schlagt, dass der Nennwert einer Nicht-Signal- 
Banknote derseibe ist, wie der einer unmittelbar 
vorhergehenden Banknote. 5o 

26. Die Vorrichtung gema3 Anspruch 23, worin die an- 
gezeigte Banknote eine Nicht-Signal-Banknote ist 
und worin die Mitteilungseinrichtung anfanglich vor- 
schlagt, dass der Nennwert einer Nicht-Signat- 55 
Banknote derseibe ist, wie der der letzten Bankno- 
te, deren Nennwert durch die Unterscheidungsein- 
heit bestimmt wurde. 



27. Die Vorrichtung gema3 Anspruch 23. worin die an- 
gezeigte Banknote eine Nicht-Signal-Banknote ist 
und worin die Mitteilungseinrichtung anfanglich vor- 
schlagt. dass der Nennwert einer Nicht-Signal- 
Banknote derseibe ist. wie der der letzten Bankno- 
te, die eine Nicht-Signal-Banknote war 

28. Die Vorrichtung gema3 Anspruch 23, worin die an- 
gezeigte Banknote eine Nicht-Signal-Banknote ist 
und worin die Unterscheidungseinheit bestimmt, 
dass der Nennwert einer Banknote durch Vergleich 
von abgetasteten Daten, die von der Banknote mit- 
tels eines Sensors entnommen wurden, mit Ver- 
gleichsdaten, die mit einer Banknote odermehrerer 
echten Banknoten verknupft sind. und worin die Mit- 
teilungseinrichtung anfanglich vorschlagt, dass der 
Nennwert einer Nicht-Signal-Banknote der Nenn- 
wert ist, der mit den Vergleichsdaten verknupft ist, 
die am wahrscheinlichsten mit deri abgetasteten 
Daten zusammenpassen. 

29. Die Vorrichtung gemaB einem der Anspriiche 1 -28 
mit einem einzigen Ausgabebehalter (1668). 

30. Die Vorrichtung gema3 einem der Anspruche 1 -28, 
worin die Vorrichtung exakt zwei Ausgabebehalter 
umfasst. 

31 . Die Vorrichtung gema3 einem der Anspruche 1 -28. 
worin die Vorrichtung mehrere Ausgabebehalter 
(2208) umfasst. 

32. Die Vorrichtung gema3 einem der Anspruche 1 -28, 
worin die Vorrichtung weniger Ausgabebehalter 
umfasst, als die Anzahl der Nennwerte, fCir die die 
Vorrichtung angepasst ist, zu unterscheiden. 

33. Ein Verfahren zum Unterscheiden und Zahlen von 
Banknoten mittels Verwenden einer Wahrungszahl- 
und Unterscheidungsvorrichtung zum Aufnehmen 
eines Banknotenstapels, schnellen Zahlen und Un- 
terscheiden der Banknoten in dem Stapel und an- 
sch!ie3enden Wiederstapein der Banknoten, das 
umfasst: 

Aufnehmen eines zu unterscheidenden Bank- 
notenstapels mit mehreren Nennwerten in ei- 
nem Eingabebehaiter (1664) der Wahrungs- 
zahl- und Unterscheidungsvorrichtung; 

Vereinzeltes Transportieren der Banknoten 
von dem Eingabebehaiter entlang eines Sen- 
sors der Unterscheidungseinheit (1666) zu ei- 
nem Oder mehreren Ausgabebehalter; Unter- 
scheiden des Nennwerts der Banknoterf mit 
mehreren Nennwerten; Verfolgen des Werts 
der unterschiedenen Banknoten mittels Ver- 
wenden eines oder mehrerer Zahler; 
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Anzeigen von Banknoten, die eine vorbestimm- 
te Charakteristik aufweisen Oder nicht aufwei- 
sen. durch Abbrechen des Betriebs der Vorrich- 

tung; 

dadurch gekennzeichnet, dass es weiter um- 

fasst: 

entweder 

(a) manuelles Anzeigen des Werts jeder 
angezeigten Banknote (61 , 2302) und ge- 
eignetes Beeinflussen eines oder mehre- 
rer Zahler, 

Oder (b) Wiederaufnehmen des Betriebs 
der Vorrichtung (61 , 2302) ohne den Wert 
einer angezeigten Banknote anzugeben 
und ohne negativ den einen oder nnehrere 
Zahler zu beeinflussen. 

34. Das Verfahren gemaB Anspruch 33, worin die Vor- 
richtung ein Steuerpult (61 ) aufweist und weiter um- 
fasst: 

entweder (a) Verwenden des Steuerpults, um ma- 
nuelt den Nennwert einer angezeigten Banknote 
nnitzuteilen oder 

(b) Verwenden des Steuerpults, um nnanuell den 
Betrieb der Vorrichtung wieder aufzunehmen, ohne 
den Nennwert einer angezeigten Banknote der Un- 
terscheidungseinheit mitzuteilen. 

35. Das Verfahren gemaB Anspruch : worin die vor- 
bestimmte Charakteristik darin c - r ^ht, dass die 
Unterscheidungseinheit den Nenr . . t einer Bank- 
note nicht bestimmt, wobei eine 3 .inknote, deren 
Nennwert nicht bestimmt wurde, ais Nicht-Signa!- 
Banknote bezeichnet wird und worin der Bediener 
entweder 

(a) das Steuerpult verwendet, um manuell den 
Nennwert einer Banknote, deren Nennwert 
nicht durch die Unterscheidungseinheit be- 
stimmt wurde, der Unterscheidungseinheit mit- 
zuteilen Oder 

(b) das Steuerpult verwendet, um manuell den 
Betrieb der Vorrichtung wieder aufzunehmen. 
ohne den Nennwert einer Banknote, deren 
Nennwert nicht durch die Unterscheidungsein- 
heit bestimmt wurde, der Unterscheidungsein- 
heit mitzuteilen. 

36. Das Verfahren gemaB Anspruch 34 oder 35 um- 
fasst weiter, dass die Unterscheidungseinheit den 
Betrieb wieder aufnimmt, nachdem der Bediener 
den Nennwert der Banknote mitgeteilt hat. 

37. Das Verfahren gemaB einem der Anspruche 34-36. 



worin der Schritt des Abbrechens des Zufuhrens 
durchgefuhrt wird, so dass die angezeigte Bankno- 
te in einem der Ausgabebehalter angeordnet ist und 
weiter das manuelle Entfernen von dem Ausgabe- 
5 behalter der angezeigten Banknote umfasst und 

dann das Verwenden des Steuerpults umfasst. um 
dasZufiihren wtederzustarten, ohne den Nennwert 
der angezeigten Banknote anzuzeigen. 

10 38. Das Verfahren gemaB einem der Anspruche 34-36. 
worin die Vorrichtung Nennwerttasten und eine 
Fortsetzungstaste aufweist. und worin die vorbe- 
stimmte Charakteristik darin besteht. dass die Un- 
terscheidungseinheit den Nennwert einer Banknote 

15 nicht bestimmt, wobei eine Banknote, deren Nenn- 
wert nicht bestimmt wird, als Nicht-Signal-Banknote 
bezeichnet wird, und umfasst: 

manuelles Bestimmen des Nennwerts einer 
20 Banknote, deren Nennwert nicht automatisch 

durch Drucken einer geeigneten Nennwertta- 
ste bestimmt wird oder manuelles Drucken der 
Fortsetzungstaste auf der Vorrichtung, um zu 
bewirken , dass das Zufuhren wiederaufgen<5m- 
25 men wird, ohne den Nennwert einer Banknote 

anzuzeigen, deren Nennwert nicht automatfecH 
bestimmt wurde. 

39. Das Verfahren gemaB Anspruch 38, das weiter das 
30 Erhohen eines geeigneten Zahlers aufgrund des 

Druckens der Nennwerttaste umfasst. 

40. Das Verfahren gemaB Anspmch 39, das weiter das 
Wiederaufnehmen des Betriebs aufgrund des Dnuk- 

35 kens der Nennwerttaste umfasst. 

41. Das Verfahren gemaB Anspruch 38, worin die Un- 
terscheidungsvorrichtung eine zusatzliche Taste 
zusatzlich zu den Nennwerttasten aufweist und 

40 weiter umfasst, dass nach dem manuelien Anzei- 
gen des Nennwerts die Unterscheidungsvorrich- 
tung einen geeigneten Zahler aufgrund des Dmk- 
kens der zusatzlichen Taste erhoht. 

-»5 42. Das Verfahren gemaB Anspmch 41 , das weiter das 
Wiederaufnehmen des Betriebs aufgrund des Druk- 
kens der zusatzlichen Taste umfasst. 

43. Das Verfahren gemaB einem der Anspruche 34-35, 
50 worin die Vorrichtung Tasten aufweist. 
einschlieBlich Nennwerttasten und einer Fortset- 
zungstaste, das umfasst: 

(i) manuelles Auswahlen des Nennwerts einer 
55 Banknote, deren Nennwert nicht bestimnnrt wur- 
de durch die Unterscheidungseinheit, durch 
Drucken einer geeigneten Nennwerttaste. oder 

(ii) manuelles Auswahlen einer Fortsetzungs- 
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taste, 

44. Das Verfahren gemaB Anspruch 43. das weiter das 
manuelle Drucken einer Taste umfasst. nachdem 
der Nennwert ausgewahit wurde. um den ausge- 
wahlten Nennwert der Vorrichtung anzuzeigen. 

45. Das Verfahren gemaB ^inem der Anspruche 34-35, 
worin die Vorrichtung Tasten. einschheBIich Nenn- 
werttasten, aufweist, das umfasst: 

entweder 

(i) manuelles Auswahlen einer geeigneten 
Forts etzungstaste korrespondierend zu 
dem Nennwert einer Banknote, deren 
Nennwert nicht durch die Unterschet- 
dungseinheit bestimmt wurde, Oder 

(ii) manuelles Auswahten einer Fortset- 
zungstaste. 

46. Das Verfahren gemaB Anspruch 45, worin das Aus- 
wahlen einer geeigneten Nennwerttaste das Durch- 
gehen durch das Verzeichnis der auszuwahlenden 
Nennwerte umfasst. 

47. Das Verfahren gemaB Anspruch 45 Oder 46, das 
weiter umfasst, dass der Bediener manuell eine Ta- 
ste nach dem Auswahlen einer geeigneten Nenn- 
werttaste auswahit, um zu bewirken, dass der aus- 
gewahlte Nennwert der Vorrichtung angezeigt wird. 

Revendications 

1 . Dispositif de comptage et de discrimination de de- 
vises (10) destine a recevoir une liasse de docu- 
ments en devises comptant et discriminant rapide- 
ment les documents dans la tiasse puts re-empilant 
les documents, comprenant : 

un receptacle d'entree (1664) destine a rece- 
voir une liasse de documents en devises d'une 
pluralite de denominations pour etre 
discrimin^es ; 

une unite de discrimination (1666) destinee a 
discriminer la ddnomination desdits documents 
en devises d'une pluralite de denominations ; 
un ou plusieurs receptacles de sortie (1668, 
2208) destines ^ recevoir lesdits documents en 
devises apres avoir dtd discriminees par ladite 
unite de discrimination ; 

un mecanisme de transport (A. B) destine a 
transporter lesdits documents en devises una 
un depuis ledit receptacle d'entree devant un 
detecteur de ladite unite de discrimination et 
vers ledit ou ladite pluralite de receptacles de 
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sortie : 

un ou plusieurs compteurs conservant la trace 
de la valeur des documents discrimines : 
des moyens de signalisation des documents 
5 repondant ou manquant a repondre a une ca- 

racteristique predeterminee ; lesdits moyens 
de signalisation suspendant le fonctionnement 
du dispositif ; 

10 caracterise en ce qu'il comprend en outre : 

des moyens destines a indiquer a un operateur 
dudit dispositif la valeur d'un quelconque docu- 
ment signafe (61 , 2302) ; lesdits moyens affec- 
'5 tant de maniere appropriee ledit un ou plusieurs 

compteurs ; et des moyens destines a rede- 
marrer le fonctionnement du dispositif (61, 
2302) sans que I'operateur du dispositif n'ait a 
indiquer la valeur d'un document signale et 
20 sans affecter de maniere negative ledit un ou 

plusieurs compteurs. 

2. Dispositif seton la revendtcatton 1 , dans lequel les 
moyens de signalisation suspendent le fonctionne- 

25 ment du dispositif, un document signale etant situe 
dans un des receptacles de sortie (1 668. 2208)*! 

3. Dispositif selon la revendication 2, dans lequel les 
moyens de signalisation suspendent le fonctionne- 

30 ment du dispositif, un document signale etant le 
demier document delivre a I'un des receptacles de 
sortie (1668, 2208). 

4. Dispositif selon la revendication 1 , comprenant en 
25 outre un poste d'inspection (1 690, 1 699) et.dans le- 
quel les moyens de signalisation suspendent le 
fonctionnement du dispositif, un document signale 
etant situe dans ledit poste d'inspection (1690. 
1699). 

40 

5. Dispositif selon I'une quelconque des revendica- 
tions 1^4, dans lequel la caract6ristique est de de- 
terminer la denomination d'un document et dans le- 
quel les moyens de signalisation signalent les do- 

-*5 cuments dont la denomination n'est pas determinee 
par ladite unite de discrimination (1666). 

6. Dispositif selon la revendication 5, dans lequel les 
moyens destines a indiquer a un operateur dudit 

50 ■ dispositif la valeur d'un quelconque document si- 
gnale sont adaptes pour penmettre a I'operateur 
d'indiquer la valeur de tout document dont la deno- 
mination n'est pas d6terminee par ladite unite de 
discrimination (1 666). un document dont la denomi- 

55 nation n'est pas determinee par ladite unite derdis- 
crimination etant un document sans appellation, 
lesdits moyens affectant de maniere appropriee le- 
dit un ou plusieurs compteurs. 
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7. Dispositif selon I'une quelconque des revendica- 
tions 1 a 6. comprenant en outre un logement pour 
ledit receptacle d'entree, ladite unite de discrimina- 
tion, ledit un ou plusieurs receptacles de sortie et 
ledit mecanisme de transport ; dans lequel lesdits 
moyens destines a indiquer a un operateur dudit 
dispositif la valeur d'un quelconque document si- 
gnale sont fixes au dit Iqgement. 

8. Dispositif selon Tune quelconque des revendica- 
tions 1 a 7. dans lequel lesdits moyens destines a 
indiquer a un operateur dudit dispositif la valeur d'un 
quelconque document signale comprennent des 
elements de selection de denomination. 

9. Dispositif selon Tune quelconque des revendica- 
tions lad, dans lequet lesdits un ou plusieurs 
compteurs comprennent : 

soit (a) un ou plusieurs compteurs de denomi- 
nations associes ^ une ou plusieurs 
denominations ; chaque compteur conservant 
la trace du nombre de documents discrimines 
appartenant a la denomination associee tet que 
determine par ladite unite de discrimination ; ou 

(b) un compteur de valeur totale maintenant la 
valeur totale desdits documents alors qu'ils 
sont discrimines par ladite unite de 
discrimination ; ou 

(c) a la fois un ou plusieurs compteurs de de- 
nominations et un compteur de valeur totale. 

10. Dispositif selon la revendication 9, dans lequel les- 
dits moyens pour indiquer k un operateur dudit dis- 
positif la valeur de tout document signale compren- 
nent des elements de selection de denominations 
correspondant k une ou plusieurs denominations 
moyennant quoi la selection d'un desdits elements 
de selection de denomination (a) augmente soit (1) 
un compteur de denomination correspondant a la 
denomination dudit element de selection de deno- 
mination, (ii) (edit compteur de valeur totale par la 
valeur associee audit element de selection de de- 
nomination selectionnee-^ ou (iii) les deux et (b) re- 
demarre I'operation dudit-dispositif de comptage et 
discrimination de devises, lesdits elements de se- 
lection de denominations permettant au dit opera- 
teur d'incrementer de manidre commode un comp- 
teur de denominations et/ou un compteur de valeur 
totale respectifs et de redemarrer le fonctionnement 
du dispositif de comptage et de discrimination de 
devises quand ledit operateur determine que ledit 
document non discrimine est acceptable ; 

et dans lequel les moyens pour redemarrer 
comprennent un element de continuation (165), 
dont la selection fait reprendre le fonctionnement 
dudit dispositif de comptage et de discrimination de 
devises sans augmenter un desdits compteurs de 



denomination dudit compteur de valeur totale. 

11. Dispositif selon Tune quelconques des revendica- 
tions 1 a 10, dans lequel lesdits moyens pour indi- 
5 quer a un operateur dudit dispositif la valeur de tout 

document signale comprennent une pluralite de 
cles de denomination (64a - 64g), chaque cle etant 
associee a une denomination donnee. 

10 12. Dispositif selon la revendication 11, dans lequel la 
selection de i'une desdites pluralite de cles de de- 
nomination (64a - 64g) provoquent la reprise du 
fonctionnement du dispositif. 

'5 13. Dispositif selon I'une quelconque des revendica- 
tions 1 a 12, comprenant : 

un panneau de commande (61) possedant un 
dispositif d'entree adaptee pour recevoir une 
20 entree d'un operateur du dispositif ; et 

un processeur couple electriquement au cap- 
teur et au panneau de commande et program- 
me pour : 

25 (a) denommer les documents ; 

(b) garder une trace de la valeur des dociT-' 
ments traites ; 

(c) mettre un signal quand le processeur 
detecte un document repondant ou man- 

30 quant a repondre aux criteres 

predetermines ; 

(d) suspendre le fonctionnement du dispo- 
sitif quand le signal est mis ; 

(e) permettre a Toperateur, a la suspension 
35 du fonctionnement du dispositif, de desi- 
gner par I'intermediaire du panneau de 
commande la denomination d'un docu- 
ment signale ; et 

(f) penmettre a 1' operateur, k la suspension 
^0 du fonctionnement du dispositif de rede- 
marrer le fonctionnement du dispositif sans 
designer la denomination d'un document 
signale. 

"^5 14. Dispositif selon I'une quelconque des revendica- 
tions 1 a 12 comprenant : 

un panneau de commande (61) possedant un 
dispositif d'entree adaptee pour recevoir une 
50 ■ entree d'un operateur du dispositif ; et 

un processeur couple Electriquement au cap- 
teur et au panneau de commande et program- 
me pour : 

55 (a) denommer les documents ; r 

(b) garder une trace de la valeur des docu- 
ments traites ; 

(c) mettre un signal quand le processeur 
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de denominations est incapable d'identifier 
!a denomination d'un document : 

(d) suspendre le fonctionnement du dispo- 
sitif quand !e signal est mis ; 

(e) pennettre a I'operateur a la suspension 5 
du fonctionnement du dispositif. de desi- 
gner par I'intermediaire du panneau de 
commande denomination d'un docu- 
ment dont la denomination n'est pas deter- 
minee par le processeur ; et 

(f) permettre a I'operateur, a la suspension 
du fonctionnement du dispositif de rede- 
marrer le fonctionnement du dispositif sans 
designer la denomination d'un document 
dont la denomination n'est pas determinee ^5 
par le processeur 

15. Dispositif selon I'une quelconque des revendica- 
tions 1 a 12, comprenant : 

20 

une pluralite de cles de denomination (64a - 
64g), chaque cle etant associee a une denomi- 
nation donnee ; et 
une cle de continuation (65); 

25 

dans lequel le fonctionnement du dispositif 
est suspendu quand I'unite de discrimination est in- 
capable d'identifier la denomination d'un document 
et dans lequel rutilisation d'une de la pluralite de 
cles de denomination contraint la denomination cor- 30 
respondante a etre selectionnee et dans lequel I'uti- 
lisation de la cle de continuation provoque la reprise 
du fonctionnement du dispositif. 

16. Dispositif selon la revendication 15, dans lequel 
rutilisation d'une de la pluralite des cles de denomi- 
nation provoque increment d'un ou plusieurs 
compteurs de maniere appropriee sur la base de la 
denomination associee k la cle de denomination qui 

est selectionnee. -^o 

17. Dispositif selon la revendication 16, dans lequel 
rutilisation de I'une de la pluralite des cles de deno- 
mination provoque de plus la reprise du fonctionne- 
ment du dispositif. - ^5 

18. Dispositif selon la revendication 16, dans lequel le 
fonctionnement du dispositif est suspendu, le docu- 
ment dont I'unite de discrimination est incapable 
d'identifier la denomination etant situe dans le re- so 
ceptacle de sortie permettant ainsi son retrait avant 
rutilisation de la cle de continuation (165). 

19. Dispositif selon la revendication 15, dans lequel 
rutilisation d'une cle apres rutilisation de I'une des 55 
cles de denomination contraint a indiquer au dispo- 
sitif la denomination associee a la cle de denomi- 
nation utilisee. 
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20. Dispositif seion les revendications 1 a 12. 
comprenant : 

une pluralite de cles de denomination (2506a- 
2506g), chaque cle etant associee a une deno- 
mination donnee ; et 

une ou plusieurs cles supplementaires (2510. 
2512) ; 

dans lequel le fonctionnement du dispositif 
est suspendu quand I'unite de discrimination est in- 
capable d'identifier la denomination d'un document 
et dans lequel rutilisation de rune de la pluralite des 
cles de denomination provoque la selection de la 
denomination correspondante et dans lequel rutili- 
sation de I'une des cles supplementaires (2512) 
provoque la reprise du fonctionnement du dispositif 
sans affecter de maniere negative le ou la pluralite 
de compteurs. 

21. Dispositif selon la revendication 20, dans lequel 
rutilisation de I'une des cles supplementaires 
(251 0) apres rutilisation de rune des cles de deno- 
mination contraint d'indiquer au dispositif la deno- 
mination associee a la cle de denomination utilisee. 

22. Dispositif selon la revendication 20, dans lequel 
rutilisation de I'une des cles supplementaires 
(2510) apres I'utilisation de I'une des cles de deno- 
mination provoque rincrementation appropriee du 
ou des compteurs sur la base de la denomination 
associee a la cte de denomination utilisee. 

23. Dispositif selon I'une quelconque des rjevendica- 
tions 1 a 22 comprenant en outre des moyens des- 
tines a gutder (2304, 2314a - 231 4g) un operateur 
du dispositif sur la denomination d'un document si- 
gnale. 

24. Dispositif selon la revendication 23, dans lequel !e 
document signal^ est un document sans appella- 
tion et lesdits moyens de guidage suggerent initia- 
lement que la denomination d'un document sans 
appellation se base sur des crit^res selectionnes a 
partir du groupe compose : des infomnations relati- 
ves au document immediatement anterieur, des 
demieres informations sur les demiers documents 
sans appellations, des demieres infomnations sur 
les documents avec appellation, des informations 
comparatives sur des donnees pemnanentes et nu- 
merisees, des informations definies pour I'utilisa- 
teur, des informations d6finies pour le fabricant, des 
informations historiques, des informations de de- 
faut et de base al^atoire, 

25. Dispositif selon la revendication 237 dans lequel le 
document signale est un document sans appella- 
tion et dans lequel lesdits moyens de guidage sug- 
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gerent initialement que la denomination d'un docu- 
nnent sans appellation so!t la meme que celle d'un 
document immediatement anterieur. 

26. Dispositif selon la revendication 23. dans lequel le 
document signale est un document sans appella- 
tion et dans lequel lesdits moyens de guidage sug- 
gerent initialement que la denomination d'un docu- 
ment sans appellation soit la meme que celle du 
dernier document dont la denomination fut determi- 
nee par ladite unite de discrimination. 

27. Dispositif selon la revendication 23, dans lequel le 
document signale est un document sans appella- 
tion et dans lequel lesdits moyens de guidage sug- 
gerent initialement que la denomination d'un docu- 
ment sans appellation soit la meme que celle du 
dernier document qui etait un document sans ap- 
pellation. 

28. Dispositif selon la revendication 23, dans lequel le 
document signale est un document sans appella- 
tion et dans lequel ladite unite de discrimination de- 
termine la denomination d'un document en compa- 
rant des donnees numerisees recouvrees depuis 
ledit document par ledit detecteur avec les donnees 
permanentes associees a un ou plusieurs docu- 
ments authentlques et dans lequel lesdits moyens 
de guidage suggerent initialement que la denomi- 
nation d'un document sans appellation soit la deno- 
mination associee aux donnees permanentes qui 
correspondent de la maniere la plus proche aux 
donnees numerisees, 

29. Dispositif selon I'une queiconque des revendtca- 
ttons 1 k 28 possedant un receptacle de sortie uni- 
que (1668). 

30. Dispositif selon I'une queiconque des revendica- 
tions 1 a 28, dans lequel le dispositif possede exac- 
tement deux receptacles de sortie. 

31. Dispositif selon I'une queiconque des revendica- 
- tions 1 a 28, dans tequer4e dispositif possede une 

pluralite de receptacles d& sortie (2208). 

32. Dispositif selon I'une queiconque des revendica- 
tions 1 ^ 28, dans lequel le dispositif possede moins 
de receptacles de sortie que le nombre de denomi- 
nations que le dispositif es: .^dapte a discriminer. 

33. Precede de discrimination et de comptage de do- 
cuments en devises utilisant un dispositif de comp- 
tage et de discrimination de devises destine a rece- 
voir une pile de documents en devises, comptant et 
discriminant rapidement les documents dans la pile 
puis re-empilant les documents, comprenant : 



la reception d'une pile de documents en devi- 
ses d'une pluralite de denominations pour etre 
discriminees dans un receptacle d'entree 
(1664) du dispositif de discrimination de 

5 devises ; 

le transport desdits documents en devises, un 
a un, dudit receptacle d'entree vers un ou plu- 
sieurs receptacles de sortie en passant dans 
un detecteur d*une unite de discrimination 

10 (1666); discriminer la denomination desdits 

documents en devises d'une pluralite de 
denominations ; conserver la trace de la valeur 
des documents discrimines a I'aide d'un ou plu- 
sieurs compteurs ; 

15 signaler les documents repondant ou man- 

quant a repondre a une caracteristique prede- 
terminee en suspendant le fonctionnement du 
dispositif ; 

20 caracterise en ce qu'il comprend en outre 

soit 

(a) indiquer manuellement la valeur d'un quei- 
conque document signale (61 , 2302) et aff ecter 

25 de maniere appropriee ledit un ou plusieurs 

compteurs ; soit 

(b) redemarrer le fonctionnement du dispositif 
(61 , 2302) sans indiquer la valeur d'un docu- 
ment signale et sans aff ecter de maniere nega- 
te tive ledit un ou plusieurs compteurs. 

34. Precede selon la revendication 33, dans lequel le 
dispositif possede un tableau de comma rde (61) 
comprenant en outre : 

soit 

(a) utiltser le panneau de commande pour 
communiquer manuellement la denomina- 

40 Won d'un docunr>ent signale ; soit 

(b) utiliser le tableau de commande pour 
redeman^er manuellement le fonctionne- 
ment du dispositif sans communiquer la 
denomination du document signale a I'uni- 

45 te de discrimination. 

35, Precede selon la revendication 34, dans lequel la 
caracteristique predetemninee est que I'unite de dis- 

^ crimination ne reussit pas a determiner la denomi- 
50 nation d'un document, un document dont la deno- 
mination n'est pas detemninee etant denommee un 
document sans appellation et dans lequel I'opera- 
teur soit : 

55 (a) utilise le panneau de commande pour dbm- 

muniquer manuellement a I'unitfrde discrimina- 
tion la denomination d'un document dont la de- 
nomination n'est pas detemninee par I'unite de 
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discrimination ; soit 
(b) utilise !e panneau de commande pour rede- 
nnarrermanuellement le fonctionnement du dts- 
positif sans communiquer a I'unite de discrimi- 
nation la denomination d'un document dont la 
denomination n'est pas detemninee par I'unite 
de discrimination. 

36. Precede selon la revendication 34 ou 35 compre- 
nant en outre la reprise du fonctionnement du dis- 
positif de discrimination apres que I'operateur a 
communique la denomination du document. 

37. Procede selon I'une quelconque des revendications 
34 a 36, dans lequel I'etape de suspension de I'ali- 
mentation est executee de fagon a ce que le docu- 
ment signale soit situe dans un receptacle de sortie 
et comprenant en outre le retrait manuel du docu- 
ment signale du receptacle de sortie puis ('utilisation 
du panneau de commande pour redemarrer I'ali- 
mentation sans indiquer la denomination du docu- 
ment signale. 

38. Procede selon I'une quelconque des revendications 
34 a 37, dans lequel le dispositif possede des cles 
de denomination et une cle de continuation et dans 
lequel la caracteristique predetenninee est que 
I'unite de discrimination ne reussit pas a determiner 
la denomination d'un document, un document dont 
la denomination n'est pas determinee etant denom- 
mee un document sans appellation et comprenant : 

designer manuetlement la denomination d'un 
document dont la denomination n'est -pas de- 
terminee automatiquement en utilisant une cle 
de denomination appropriee ou en utilisant ma- 
nuellement la cle de continuation du dispositif 
pour contraindre Talimentation a etre reprise 
sans designer la denomination d'un document 
dont la denomination n'est pas determinee 
automatiquement. 

39. Procede selon la revendication 38 comprenant en 
outre rincrementation d'un compteur approprie en 
reponse k I'utilisation de-lacle de denomination. 

40. Procede selon la revendication 39 comprenant en 
outre la reprise du fonctionnement en reponse a 
rutilisation de la cle de denomination. 

41. Procede selon la revendication 38, dans lequel le 
dispositif de discrimination possede une cle supple- 
mentaire en plus des cles de denomination et com- 
prend en outre, apres avoir designe manuellement 
la denomination, rincrementation d'un compteur 
approprie par le dispositif de discrimination en re- 
ponse a rutilisation de la cle supplementaire. 
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42, Procede selon la revendication 41 . comprenant en 
outre la reprise du fonctionnement en reponse a 
I'utilisation de la cle supplementaire. 

5 43. Procede selon I'une quelconque des revendications 
34 a 35. dans lequel le dispositif possede des cles 
incluant des cles de denomination et une cle de 
continuation et comprenant ; 

10 (j) la selection manuelle de la denomination 

d'un document dont la denomination n'est pas 
determinee par I'unite de discrimination en uti- 
lisant une cle de denomination ou 
(ii) la selection manuelle d'une cle de continua- 

'5 tion. 

44, Procede selon la revendication 43, comprenant en 
outre I'utilisation manuelle d'une cle apres la selec- 
tion d'une denomination pour provoquer Tindication 

20 au dispositif de la denomination selectionnee. 

45. Procede selon I'une quelconque des revendications 
34 a 35. dans lequel le dispositif possede des cles 
incluant des cles de denomination et une cl6* de 

25 continuation et comprenant : 

(i) la selection manuelle d'une cle de denomi- 
nation appropriee correspondant a la denomi- 
nation d'un document dont la denomination 

30 n'est pas determinee par I'unite de 

discrimination ; ou 

(ii) la selection manuelle d'une cle de continua- 
tion. 

35 46. Procede selon la revendication 45, dans lequel la 
selection d'une cle de denomination appropriee 
comprend un defilement des denominations a se- 
lectionner, 

40 47. Procede selon la revendication 45 ou la revendica- 
tion 46, comprenant en outre la selection manuelle 
par I'operateur d'une cle apres la selection d'une cle 
de denomination appropriee pour provoquer indi- 
cation de la denomination selectionnee au disposi- 

45 tif. 
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